Most Wonderfully IMlustrated Magazine in the World 


Sain, 


Third Down — 
Two Yards to Gain / | 


Get the Returns with a Radiola 


Wild shouts from the crowd —“Hold that line! 
Hold that line!” Every play—every cheer from 
the rooting section. Clear and loud and real. With 
a Radiola. 


Itmust bea Radiola. Look for the mark. When the 
“bunch” comes round to get the scores—you know 
your set will work. When the club holds open 
meeting, and the club room's filled—you can count 
upon it—always. When the big news is coming 
over—or an opera—a Broadway play—important 


Radiola IL. 
of the most popular of Radiol ve i's port- 
"At home, its fine mahogany finish makes mighty 
‘axtractve, With oll ts batteries fnside, ts handle, and 
fies convenient size, f cam he carried everywhere, on trips 
and vixen, With even an improvised antenna, fe will 
fick up good big ditances—clearly. And over short dite 
tances will erate on a loupe. 
Complete $97.50 


Send for the free booklet 
that describes every Radiola. 


RADIO CORPORATION OF AMERICA 
‘Dept 2080 (Adres fice neerent yo.) 
Please sendne your fre Radio Booklet. 


Nene 


‘erect Adcom: 


2 
ete 


stock reports—the set with the Radiola name and 
the RCA mark is always atthe peak of performance. 
Whether it’s a onetube Radiola, or the stately 
Radiola Grand, the name with the backing of the 
greatest research laboratories in the world stands 
for quality in every point of make, finish and 
performance. 


“There's a Radiola for every purse” 


at the nearest Radio of Electrical Store 


Radio Corporation of America 


Sales Deparement District Sales Offices 
S33 Brondeay 10 Se, LaSalle Street 433 California Stree 
‘New York ‘Chicago, ‘Gan Franco, Cal 


Radiola 
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2/ Jewel 
Burlington 


Oaly One Dollar Down, will buy this masterpiece of 
wate) 
pay inst 


today. 


‘The Burlington “Petite” 


Jewel adn’ writ 


lWrite 


While this Special Offer Lasts 


NOVEMBER, 1923; Vol. 103, No.5 
25 cents a Copy; $2.50 a Year 


PopuLAR SCIENCE MONTHLY 


Most Wonderfully Mlustrated Magazine in the World 


Published in New York City at 
225 West Thirty-ninth Street 


ITH the 
tury day the Age of 
average man. Before that time he looked 
upon Science as something far removed from his 
sphere of life~a dry, uninteresting, probably 


inning of the twentieth cen- 
ience for the 


useless study, suited only to the worm and. 
the pedant. Little by little, though, in the last 
two decades, he has been realizing the true 
meaning of Science. He has seen that Science 
holds an intimate, personal connection with him 
and the affairs of his workaday world. He has 
learned that Science is eminently useful, en- 
tirely practical; that it serves his comfort, re- 
Sowen fea cacrees. and increases his happiness. 
* 

Utury, practical spplication, the satisfy- 

ing of some existing human’ need—these 
ever have been the aims of Science since earliest 
times, the driving power behind each new sci- 
entific achievement. How human necessity fur- 


nished the goal of Science even 2000 years ago is 
told by J. Arthur Thomson— distinguished Brit- 
ish author of “The Outline of Science”—in an 


and informative interview on page 


Beginning with Aristotle, probably the first 
of the scientists of whom we have exact know- 
ledge, Professor Thomson traces the advance 
of Science to our own times, and makes up 
a list of those whom he believes to be the 10 
greatest scientists of history. Even those who 
may not agree with Professor Thomson in his 
selections are bound to be struck by a remark- 
able similarity in the lives of all the great men of 
whom he tells—all of them labored unselfishly 
and long that their accomplishments in Science 
might make the world a better, happier place. 
. 


COMING from the days of Aristotle and Gal- 
ileo to the present day, the wonders of Sci- 
ence still find their exemplification in fields of 
practical usefulness. On page 34 Raymond J. 
Brown tells how engineers employed by Henry 
Ford have devised a 

way to extract from the 


lubricants, valuable chemical products are other 
ings which Ford engineers have found may be 
taken from coal without disturbing its industrial 
utility. 
eee 
NOT only for economic purposes, but in the 
protection of our lives and property, has the 
practical application of Science lately been found 
of value, according to Richard E. Enright, Police 
Commissioner of New York in a thrilling 
article on the scientific detection of crime, ke- 
faring ‘on page 42, Describing how Science 
1elped solve recent sensational crimes, Commis- 
sioner Enright declares that the modern police 
icer is surpassing the imagined feats of Sher- 
lock Holmes every day. He predicts that through 
Science crime will some day be made to disap- 
pear from the earth. 


* 
TE Science of Medicine i is of its very nature 
practical, but even this is steadily progress- 
ing into wider spheres of usefulness. No more 
remarkable example of recent practical develop- 
ment in medicine is furnished. than the refine- 
ment of the once dangerous operation of 
transfusion to a point where it may be performed 
without danger in the treatment of no less than 
28 specific illnesses. The story of this achieve- 
ment is told on page 46. 
* 


= 
1 THE forefront among Americans who have 
seen fit to apply modern Science’ closely to 
their own lives stands Samuel M, Vauclei 
president of the Baldwin Locomotive Works, 
‘who has been sick only once in his 67 years. On 
pate 38, Me: Vauclin tlle how to insure exec 
ealth. He has signed a 10-year contract with 
ai physician’ to’ key Kan cwallstand he efiecsls 
modification of his plan that may be followed by 
any indivadual; Farnily;‘or community. 
vo 
OF, THE many other fascinating articles in 
this issue-about 200 h deals 
with: 
bclentifie. progress: yet 


waste products of coal 
that now are dissipated 
in the air as smoke, 
enough motor fuel to 
run every automobile 
in the United States. 
Illuminating gas, motor 


all are alike in reveal- 
ing vividly how science 
enters into our every 
day lives—in our homes, 
shops, and  offices—to 
bring us comfort, se- 
curity,-and_ happiness. 


Read What They Say 


$9,000 First Year 
Elia Summer Cook, 20). 
25a week job and last year 
made. 9,000) 
$100 a month to $100 a week 
in only 3 months 
1. D. Miler, another Chicago 
boy, wax mang $100 x mon 
82 8 stenographer in July, 192 
‘ptember, 3) month Iter, 
wan making 100 8 we a 8 


$150 to $500 a month 
W. P, Clenny of Kansas City, 
Mo,, stepped froma $150 
‘a month clerkship into a selling 
job at $500 a month." He is 
making $850 a month now. 


$6,500 a Year 

M. V. Stephens of Albany, 
Kyo was making $25 a week: 
"took up, this training” an 
‘now makes" S'times that sac. 


‘Small Pay to Big Earnings 
J. H. Cash of Atlanta, Ga., 


exchanged his $75. month job 
for one which pays him $500 a 


Now Sales Manager at $10,000 
a Year 


0. H, Malfroot of Boston, 
Mass., stepped into. a $10,000 
ALI 


this easy, fascinating and rapid 
way to master certain invineible 
secrets of selling. 
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I Tell You 
This Free Book Will Show 
You The Way to Amazing 


‘Do you consider 
you “Just as 


Jumped are juse ordinary. every-day sort of men. DEMON: 
‘Stcond’' {f'you suddenly found jourvell with all feature of 


are invited to write to 
410.0004 yeartsrmuch | the Employment Dept. 
that the Kea of TA. We 
telves never ace you lin ‘touch 

the mea yout 


pe ri." Bat pars all yo 


willabsorb what Fampoing totelt | Syembers 
Fou. For my work ta iets to | mes Cordiay avid 
‘bind | to request detai 
them how they | te.quest detail 


fan” Quickly. make. more, money 
ite hey ever dreamed pomibie 
‘asi you wil give me 8 chanse 
‘fo going 00 a : 

‘Now. in.one quick step you can 
ater the Bld where opposites 
In\your favor are ten to onem-the 
Salling etd. You Know that Saleamen top the ist 


e 
ble? ‘But the thing you doubt Jour 
y._ All right, but you eam become a 
Toneyvmaking salesman (nan amacingly 


—Not “Born” 


You might laugh if I told you that in a few 
weeks of months you could be’ making good in a 
Dig way in the Selling Seid. Thouars before You 
have Muughed"—perhaps biiterly=~at the idea, but 


‘Sing and doing things, acertain way of approschi 


eee ome 
it 
iu att = eur 


Salary Increases 


Tonly ask that you risk two 
cents on the strength of my 
word that the contents of this 
amazing book will show you 
the way to a prosperity that 
you never dreamed possible, in 
@ fascinating field that you 
never thought of entering. 
This book is now free. Read 

my offer. 


By J. E. GREENSLADE 


thatter down prejudice, 
ee tte pronpect tet 
bet 0 yout can tearm 
the NATIONAL 
HOD=an exclave 


Fs Jet me ask you two questions. One: a prospect to get his undivided attention, certain 


io N.S. T, A System of Saleamutey 


‘Training-—you gal 
lence wile studying, 
“ibe RATIONAL DEMON. 
ywledge that 
Mie "yout, overcome sales 
cd ofall descriptions eaaly 
ivone of the many’ reasons Why 
"T.'A. members make Rood 
26 saleaen right from the start. 


A Lifetime of Selling 
lence in a Few 


rubie. you, to auch 
‘ee asks “tuceemt 


Book, ‘Modern 


Salesmanship,” Sent FREE 


‘ER Sy compliments L want to sen you a most re 
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Are you ambitious—are you looking for the way to Success? - Do you want an easy, pleasant job? 
Do you want to make from $60 to $100 a week? - Do you want to enjoy the lnuries of life? 


Then Read My Offer] 


totrain you right at ho 
an EXPERT 
1" 1 guarantee to 
5 big pay job in 


tows until 


$250 to $300 a month 


to thousands 


2 Books FREE! : 
Address Chief Draftsman, 
COYNE SCHOOL of DRAFTING 


1-9 S. Ashland Avenue, Dept. 701, CHICAGO, Ill. § 
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Let Me Show You How to 
It Bring You *9000 a Year 


You men who are slaving away in small-pay jobs, write to me for the same free proof I want to send to 
hoping and striving for better things, I wish you could be you. They followed my advice and today are leading 
with me here for just a few moments. I would show you happy, prosperous lives—many drive their own cars, own 
nds of men just like yourself have quickly their own homes e plenty. ¢ to spend for 

‘ed positions and br success the other good things in life! They are Electrical Exe 
Id of electricit ‘Cooke Trained”—carning $3500 to $10,000 a 
se their first step toward this cherished 


Be an Electrical Expert—Learn at Home 


straining behind you, you can 
place for 9 

You Cannot Lose—I Guarantee Your 
‘Complete Satisfaction 


frome in your apare time, 

$3500 to $10,000 a Year 
‘Twenty years of ac 

the electrical Held 

‘must learn to fl a inp 

fait me ha 

{nwolved and th 

{ite thone prise 


Free tt eciscal Guta $9000 A YEAR 


he best methods to apply 
‘Wins make = man wade 


Pre make the student x practical worker! Twill place Say’ elecefeal Job 
{nhs Head and hands the means to make big money as & i io Gi 
silica Hiecirical Experti, Tori Ac min ethort eto -Extra—A Course in Radio Given Free 

4 princely salary, $8800 to $10,000 8 eas fr his for Short Time 


Say “There 
No Other Training Like This 


You have given me a most, wonderful 

training no other school can, 

lean dupeate," says : 

{s'maklng good in Ohio. "I 
fends of feters get lieth 

atte $750 fn sare thme Ser 

‘Think what this means to you! 


Dage Mr, Cooke 
“Phousin you would bt 
cra 


fear 
‘Boson 
wer 8130" 8 


Sgt abowe yee, 
od Tu ‘ea 


MAIL THIS 19° yu gue tient, 
COUPON sala 


L. L, COOKE, i: 
: CHICAGO ENGINEERING WorKS, ! 
fetes, wih ep ge nt. “Andwith he is Dept. 38, 2154 LAWRENCE AVE, 1 
‘But the Trained Expert & the man whe is Bosehe ithe 


aking $ Opportunities 
for Popular Science -Readers 


 eongy Me 


SE 


. Another $25.00 
SS IN PRIZES 


ce ‘To win soe of these cash pelos fo cany, and 
SLSR ad | every renler i invited to enter this fcstating 
Sic | competition. Just write a letter of not over 
Seventy words onowering this question’ 
What advertisement of “Money 
Making Opportunities” in this 
issue interests you most-and why? 
Here are the prises we wll pay forthe ten 
beat leters anmwering the absve question’ = 


ig Sg a 
= ae RETR 
Seas 


Voroak Fi. Panos, 
race 


it 


DUPLICATING DEVICES 


POPULAR SCIENCE MONTHLY 
225 Weat 39th Street, New York City 

TARORATORY AND CHEMICAL, Last Month's Prize Winners 

TEPC GORA NONS | 9 The Fest Prise of $10.00 goes to Frank P. 


eUNT Riz nants Ateae wakes bree O'Hare, 134 North S0ch Street, Philadelphia 
Se Rear Soeee wees FC _| Pa, fot bis letter on the aivertisement of 


YOUR genial grou. wa nog 
‘Trin Cnabing Chemist, tox 340d banca 


ESE aRAr es, Rai os 


"TRADE. SeHOOLS 


ES fetny, 338 aor 


[MANE Moor, Tultine Remand oer Cyr, Tez | Canada, wins the Second Prize for the follow. 


zt Seas 3 ing letter regarding the advertisement of 
Baits eae cease 


‘& Company — 
fd ike the one of 


OTORCYELEE, MCCUE, FE Canta, Montana, fork 

le, Montana, for 

bs . inate tisement of the Tour Pride Mfg. Company. 

“Tne winners of the other seven fries ares 
Mex. Charles ‘Hall Green Bey, 
Grighton. A.’ Kam, Eon 


ROOTS AND HERES ‘man, Talton, Pike County, nee 


EE ae naam ets | Begone “Murrey Gravenhurst, 
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Protect Yourself Against These 
Sudden Embarrassments / 


A chance meeting on the street, an un- 
expected invitation, a cup of coffee sud- 
denly overturned, an introduction to 
some person of note—these are the oc- 
self 
possession, that demand calmness and 
‘Those who become flustered and 
embarrassed under circumstances like 
these, instantly betray the fact that 
they are not accustomed to good society. 
But those who retain a calm dignity, who 
know exactly what to do and say, impress 
others with their fine breeding—and 


casions that demand complet 


protect themselves from humi 
10 YOU know the comfort of being 
always at. ease—of being always 
sure’ of "yourself, calm, dignified, 
tell-possessed? 
Tis the most wonderful feling in the 
ou don't have to worry about 
ac 
people are 
You don't have to 
ing 
Text time you are at a dinner ora 
notice the people around you. See 
out at once the people 
re-wellcbred, who are confident of 
themselves, who. do and. aay" the right 
thing and know it. You will always tnd 
that these people are the best "mixers, 
that people like to be with them, that 
they are popular, well-liked 
‘And then notice the people who are not 
ture of themselves, Notice that they 
ftammer and hesitate’ when strangers 
Speak to them; that they are hesitant and 
Uncomfortable’ atthe table, that. they 
feom embarrassed and ill at case. These 
Bole actualy make yo fa ia can 
seem to" be out of 
face; they “rarely 
ave a good tne 


Some of 
the Blunders 
People Make 


At a certain thea- 
tre, recently, a man 
rae iii’ Gon 
spicuous, through a 
Blunder” that could 
easily” have ‘been 
Avoided, “He entered 


ONLY 


‘lower box with to 
‘women probabl 
Bismother and sister, 


the chaie that one of 
the women should 
have oocupied, 

‘The’ whole secret 
of ‘being always at 
ease is to be able to 
di and say what ix 
abeotutely “corect 
trthout stopping to 
Tink about it, "One 
Should be able to do 
the right “thing ‘as 
fasily as one Saye 
food moran 

‘Would you" have 
Aenown what eat to 
takein thebox? Do | Be ,eipd aad 
take inthe bor? Do | te winking suet 


publisher's price! 


Nearly Halfa Million Sold at #322 


NOW. 


For a short time only we are makin 

this amazing offer to send you the com 
original 

TE at almost dulf the usual 


bare always wanted to own he 
Aliment "$0,000 pest 


SEND NO MONEY 
peta 
a |e are ae 


sr uCllp "and al the convo NOW whe Joe 


cxdes when entering a theatre—the man or 
the woman? Do you know who preceden when 
leaving the theatre, when entering "and 
a street ear, an automobile? 
People are often confronted by sudden em- 
saments at the dinn ‘Often co 
ned tecase. one docs not 


ioe eaten, Some people do 
make the mis 


ie fingers 
s ly 
How would you eat corn on the cob ia 

public?” Would you 
flip both hands into 
the finger-bowl "at 


3° What would 


You say C0 your host. 
Sa “when "leaving? 
What would you sly 


to the young man, or 
Wormam, you had met 
Tor the’ fret time? 


What many people 
consider a. "talent 
for doing and saying 
what i correct, 
rally avery impor: 
{ant social knowledge 
that you can acquire 
easly 

Would you fike to 
know how to create 
conversion, how £0 
Svereome scl con 
Sclouaness and tind. 

= how to mak 
toductions that re- 
sult in friendships 
how to be an ideal 
frost or hostess, aa 
deal guest? 

‘Would you like to 


BOOK | OF 


regular pe 83.0. 


ip and mall the 
Weil ad Fon the 


oms of weddings, of funerals 

formal dinners, of di 

ous Book of Etiquette will give you 

anew knowledge that you will find extremely. 

taceul, Te will tell you everything you want €0 
Teil disp all doubts, banish all une 


Gertalaty. It will give you ea 
sce Hw ak ou era 

pleasing conversitionalist. "twill protect you 
rom alf the litte sudden embarrasaments that 


confront the person who does not 


Free Examination Offer 


Mave you ever, 
‘Sis Tack tie color'od mourning? 
‘dive aahower how to decorate the h 


now, Who 


vonly $1.98 Instead 
hem and et them 


pie ack 


Et the original 
‘Sette wil Me mt Uo You by return mal 
Peder wi be oat to Gouin age carvon, with 
fo wdemalyita matin elon “Doubleday, Ie 
Bepts S511, Ginden City, New Vork 


"Fre Wook 


SeeHer'e! 255200 


HEPAR 
Learn fo 
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Prcnny Making Over 


ADVERTISING 


You can make 


aa JOBS $3,000 to $6,000 A YEAR! 


DIRECTING ENGINEER 
Dept. 286, 
1558 Madison St, Chea, I, 


MEN—BOYS 18 or Over 
Mail Coupon Immediately. 


NTED 


Railway Postal Clerks , 
$1600 to $2300 Year |” 


— ‘More Money Making Opportunities 
‘on poses 6t0 2 


di 


a New Head of Hair? 


[No matter how nearly bald you are—no matter how many kinds of treatment you've 
tried without results this method is guaranteed to grow hair for YOU-—or your 
money will be instantly refunded! Simply mail the coupon below for free proof. 
By Alois Merke, Founder of Merke Institute 


ACTUAL RESULTS 


‘Scores of Other Letters 
Tell the Same Story 


Years 


it grow har 
Tatduem that nothing 
‘wil 


T don't want « cent of your money unless | ean 
‘crow halr‘on your head-"and you are the sole judge of 
Sethe Sno ie prom 


Entirely New Method * 


My treatment fe the 
thouands of eases of baldness 
‘pent in such famous scientific resear 
Gin ted Geneva, AU the Marke Tnatite, Filth Ave 
manly have paid as high at $500 for the results brought. Vet now 

ere Home Trestoneat-these same rene may be secured at home 


rely diferent from anything known or used before 
‘no maseaging—no singin 
‘bother of any Kind. Yet ren 


fs 
Nig" treatment proves that a. big per 

standing, bs causednot by dead 

‘hich naw can be awakened and 

el women wt sutlered for year 

fcuired a thick 

forthe Hratthme provides & way o 

{ng nourishment direct to tem. 


Free Booklet Explains Treatment 


ely fil fm and mail the coupon below 1 wil sadly send you. 
Snape bonklet describing my 


tage of baldness, even of year 


IE you wilt 


"This booliet contains much helpful information on the care of the halr— 


and in addition shows by 


MORE RESULTS 


sions See 


[New Hair in 20 Days 


‘would’ take $50 for the Merke 
Trratoent | tink e's te Bet 
he wer 


M 
Smachons Fe. 


‘ih 
coming 


gestae 
| Sear 
greatest value to you, So mail the coupon | 
te 
ALLIED MERKE INSTITUTES, INC., [Asa 
Dept. 1711 512 Fifth Avenue, New York City | City 
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Dental Laboratory | 
EXPERT! 


| 
SION | 
opportunity foe 
ry, because there are ten tikes 
Yo fil them, because there are 
crying for Laboratories for each 
EXPERT capable of operating one! 


60,000 Dentists Ne Need Laboratory Work! 


This Expert 
Is Making 


$15 to $20 


BRIDGE WORK 


|e a 


Money Making Opportunities 


iar 


Denis ie fe eucles 


EDUCATIONAL AND INSTRUCTION 


pit iets 


Tainan 


se on nt = 


Ad col ipelagaslt Maan 
Soom ——— 
iebisaie aaa ESS 
eS ee ae RE 


ear To 


— Taek 


Sr ee 
oar ree 


EE ere opens 


SS eae ad 


orrice pevicxs 


Saas 
LE 


eee aay a et 


‘CONSULTING ACCOUNTANTS: 
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Wigan 
today, 1 ac wen sclaea va CoRR 
coe He Reteraet by his team-mates with 
aseae gerne 
Sublect for joking—it is nothing short of 
aE 
aaa 
oc 
Season hte 
soe ees 
See in 
ep eles crete te 
Pain ioming. eet 
Srey es ere 
for ae peti eo in uinesare 
icnow the reason why. 
tn aS 
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anne Siar 
sae ege olny 
= man equil wiped 0 take advantage of 
es 
evel Maleantoer” tard. fe Ss ‘a 
pet 
Ee ra 


rector inthe great 


fat National Bank. of Brooklyn, anda 


runes ofthe Dime Savings Bank in Wi 
Hiamsbarg, New York. 
The Die a rg Melenbavr, 


Bene rae ae tenn 


* scram heli eect 


he is partner in a {p" 


aeons & 


Are You the Ten-pin 
—or the Ball? 


aes 


Sorin he 


thre leters are replete with evidence, 
wich soc wntemcnts athe following ae 


“het at esting Leng 
ee 


‘On the per hand, paplloagbes oe hat 


eT en 
wei cite eater rs 
Sri te eens ee 


Iocan miners veto Pes 
ie ite ener 


LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Institution in the World 


Outstanding Facts About LaSalle 
ae cca 
fae bead 
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‘Ano 8 
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vile ae | | BulcoeRe 
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BUILDERS 
MATWEMATICS 
ORAWING 
DUAN 
sprctficarions 
eSTIMAN 


pieceniorrecoect 


you have before you in this set, exact, prac 
Teal, useful information to help you 
! with your daily work 


woust 


Roor 
FRAMING 

LAYINGOUE 

Founoarions 


peed SIZE-FLEXIBLE COVERS J ii'ssraasz 
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yo cig 
the short cut, professional 


‘A Guide that keeps you in close touch with 


“"No need to guess or take chances. Every 


FREE): 


EXAMINATION] 


oocy fo you: Pa Oa 
fer the Guides ion don USE 


Blut Sad leva werk tow tp 
BPO ok Sow fo ndertand 


Bosca ts eer 2 days en oy 
you'want e9 keep thea.” Returs them 


EXAMINATION 


sec book, ‘RO cbaeat 


Bits elt ul new wet for Carpenters Salers 


ar alte deur” nie Pts Fille co 03 


Bian er REPS Pe 


SABRE bar nee” 


Re ope 


RES 


‘DOOKS, PERIODICALS 


gaeaenice ge Ma Chamberahe ROS 


Seca aia vate 


Re Pie 
sh DSRS ty tang Bake 


20 Se. ft acy oe Pit Chat Coton, 


MOTION PICTURE BUSINESS 


ee, Sra 


MUSIC AND SHEET MUSIC 


aaa whartiae 


‘CHALK TALKS 


More Money Making 


‘on pages 6 to 24 


The $12 a ameak mechani 


who became a millionaire! 


WENTY-THREE years ago, John C. 
Wahl was working as a mechanic in 
Peoria, Illinois, at $12 a week. 


To-day, he is a millionaire—having an in- 
come that runs into six figures—nationally 
and internationally known as the inventor of 
the Wahl Adding Machine, the Wahl Foun- 
tain Pen, and president of ‘The Wahl Com- 
pany, manufacturers of the famous Ever- 
sharp pencil. 


It is interesting to note that the change for 
the better in the life of John C. Wahl came 
the day he saw an advertisement that hit him 
straight between the eyes. As he puts it, “it 
told how the International Correspondence 
Schools could make a draftsman of a fellow 
without interfering with his daily work.” 
‘That day, John C. Wahl enrolled and started 
to build for the future. His present success 
is proof that he builded well. 


“Pick the line of work you like best,” he 
said the other day, “and stick to it. Study 
hard and success ‘will take care of itself. 
Nothing is impossible when a man makes up 
his mind that he’s going to get ahead.” 


John C, Wah! is just one of thousands of 
I. C. S. students who, by study and close ap- 
plication to business, have made good in a 
big way. The lives of such men should be 
an inspiration and a guide to every man who 
wants a better job and a bigger salary. 


If the I. C.S. can smooth the way to suc- 
cess for other men, it can help you. If it can 


help other men to go forward to better jobs 
and bigger salaries, or to success in businesses 
of their own, it can help you, too, 

At least find out how by marking and mail- 
ing this coupon. It doesn't obligate you in 


any way, but it may be the means of changing 
your entire life. 
MAIL THE COUPON TO-DAY! 


Without cost or obligation, please tell me how T can qualify 
‘position or in the subject Before which T have marked 


BUSINESS TRAINING COURSES 
Salesmanship 
Advertising 


D) Stenography and Typing 
Za) E)Buvintes agin 7 e 


High School Subjects 
Mlusteating C) Cartooning 
ERGCA AND INR ERLAL) COURSES 
(QEtectrical Engineering 
(Electric Lighting 


Clerk 
Bis “ammon School Subjects 


Bice Prine t Reading 
actor der 


State 


Pees cee ig Comets tend ed jhe conten th Int 
crvespondence Schools Conalion, Limited Montreh C 
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Get Expert Training in 


DRAFTING 


- Raise Your Income 


Become a skilled Draftsman and your p= 
future is settled. Your services will always, 
bo in demand by great ongantzations willing to 
pot are t me who enn wera 
portant workand get itdone. Never before sul 
fal for men with practical Knowledge of Drafting. 
‘Don't put in your time in hoping and wishing for 
better ‘things ‘or in working in a amall pay. job, 


Learn Drafting. 


in your spare time, 
need to put. in 


seieey mat SST a eect 


Fa, ining ahead of men without ths 
"si Amierson. I bition ‘to yet the. special 
Knowledge which ‘means 


= Your Spare Hours 
Count for More Money 


's, Patrick 


af "rie to “as 
Eien pom se” Dra 
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Chicago Tech. Will Train You By Mail 


Right ia your own home you can become a pro- 
ficient practical “Draftsman. The "Chicago, “Tech, 
experts Will train you by: mail, giving you the same 
{Rlroughinrston you woud gti Sou came the 
College: Hold your present job and master Drafting 

our apa time, Justa few hours a week is all you 


Drawing Outfit 


‘Students enrolled with Chicago 
Tech. for home study in Drafting 


Kvregular’ fall sie ou 
same as used by practical drafts 


Send the 
Coupon 


Mail the coupon and get the 
Free Teal ees, atlogs 
And fall information about 
Ghieago Tech. Method of teaching 
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Sugg Wantigion bry 270k Wonk: 


‘More Money Making Opportunities 
"on pages 6 to 24 
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Be An Electrical Expert 


At $75 to $200 a Week 


Every up-to-date fellow knows what a future there is in electricity. 
land or ea-rapid advancement ina eld where joe are ten 


His wall can candy havea bunloes of hs owa, have mes wotting fori 
But what the average young man does NOT know, ie whst a szple x 
jobieinto get started. 


You Can Start Right Now! 


fan help you just as you ar 
Beles ecire, yor hounds of other two-beted ‘young fellows deter 
14 into the electric. feld—into work that will be pleasant—easy—and all in your 
during spare time. 


‘The Most Practical, Thorough and. Condensed 
Electrical Course Ever Written 


Bahr piglets Coat i 5 
Ee et oy 0" Blectrical 


American School J Conpon 


Drexel Ave. and Sith Street, Chicago American School, 
Dept. E-878. Chicago 


\ ion relative vo your Course 
p77 in Electricity. This obligntés 
J7-/ 1 in n0 way whatever, 
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Save Months of Time F 


have learned 


ut 
f al ite 


uf 
i 


i 
f 


i 
F 


petit 


are 
iat 


$25.00 in Prizes 


‘See top of page 6 fn front of book for full details, 


FREE LESSONS 
< pnd 
om : 


225 West 39th Street 


the law student—the justice of the peace— 
the notary public—the farmer—the:clergy- 
mansthe merchant he anker_the dec. 
tor. 360 pages. 112 legal forma. Price, post- 
paid, $1.50. - ee 
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‘Sine: Bere Tetiratorn 11a Breeder, New York, 
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Makes Sensational 


EET LE ae 
Beescrrerstct tnhew Ses ot Rea at 
Epes pe 

ie ieaeaee ae pera 


expert electricians in an amazingly short time 
that makes it the most fascinating study in the world. 


‘System of teaching actual shop 
Mr. Smith is turning out 
nd by a brand new method 


Fits Men for#3000 to 10,000 Jobs 
By New Plan of Home Training 


for an average man, 

regardless of education 
or experience, to be trained 
for the really big pay jobs 
in electricity. Everyone 
knows that a man must 
know shop methods to fill 
an electrical job. He must 
have the real practical ex- 
perience such as our Shop 
‘Type System of Home 
‘Training gives him. At 
the end of this course he can be the 
confident, efficient electrical man, at 
home in ‘the largest electrical plant. 
He is trained, experienced and fitted 
to step in where a man of authority 
and responsibility is needed to ct 


[i TS now made possible 


others. No wonder the electrical men 
are uniting in praise of Mr. Smith’s 
complishment, Electricity needs t 
Shop Type trained men and jobs are 
waiti yall theway from $3,000 
to 


Every Branch of Electricity 


No matter what phase of electricity 
‘you want to learn or what field_ you 
expect to enter, you will find it in S. 

1op Practice of Home 


$8.00 a day up), central and su 
tion operating and maintenance 
(82,500 to $10,000 a year), aut 

and tractor start, lighting and 
(835.00 to $85.00 per week), 
jobs and battery station service 
($40.00 a week to $10,000 a year). 
You are taught motor maintenance, 
armature winding, illuminating en- 
gineering and lighting construction. 
You are fitted to start right out and 
make good at any of these jobs. Best 
of all you are fitted for the big pay 
jobs at the top of your profession. 


Men Needed 


You can easily realize why Mr. 
Smith has constant requests for men 
trained by this new method. An em- 
ployment service has been developed 
to take care of this demand, and this 
ven free to S. & H, gradu- 


ates. 
Never before has there been such 
an opportunity offered to get into the 
ig pay field of electricity—that fas- 
inating work that lifts men above the 
common rut, pays them big 
sends them ‘to the most interesting 
parts of the world, gives them an un- 
limited opportunity for advancement 
fairs of the world. 
ide it all so easy. 
by spare time 
short months. Ever 


and a place in the 
Mr. Si 


thing is so thoroughly explained and 
so wonderfully illustrated by original 
cuts, pictures, diagrams, plans and 


designs—and Mr. Smith's own per- 
sonal supervision is so thorough— 
that you cannot help but grasp every 
step of the work. Mr. Smith is so 
anxious that every ambitious man 
who really wants to learn electricit 
be given the opportunity that this 
course is offered at no advance in cost 
over the older methods. 


Free Outfit 


all who send the coupon 
below at on ir, Smith is now, 
offering free a complete outfit 
of S&H. Shop Type elect 
struments and ap- 


home shop work. By 
sending the coupon below you 
will be entitled to this offer 
4 must send it immedi 
You do not want to lose 
time in taking this Shop 
e Training and equipping 
yourself for electrical work, and when 
you enter this profession you cannot 
afford to be without the prestige and 
backingof theS.& H. Electrical Works, 
where we actually do all the things 
which we teach you. Now is the time 
to, act—don’t take a chance to lose 
this big free offer. Get the informa- 


tion that will open a wonder 
to you. Mail the coupon no ig 
free book, “How, to Get the Better 


Job in Electricity 


5. & HL. ELECTRICAL WORKS, 
Dept. N-16, 1422 W. Monroe Stor 
Chicago, Illinois. 


ream sent me Gee electrical hook and full 

paricalars your course 9 Shop Hope Haining 

Enpencical electricity snd full detail your re 
tp thon who etal wow. tuations) 
fee felts Sd doce hie oben me | 
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NGINEER 
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Making Opportunities 


E MECHANIC 


WILL FIND PRACTICAL INFORMATION ON 
‘SHORT CUTS AND MODERN METHODS IN 


AUDEL’S ENGINEERS 
& MECHANICS GUIDES 


‘AUDEL'S GUIDES ANSWER YOUR QUES- 
THORS IMA PRACTICAL WAY 


YOUR FOREMAN WILL QUICKLY NOTICE 
‘TWE SUPERIOR QUALITY OF YOUR WORK 


a Gena ay ta 6 Ee 


Every Engineer, Mechanic, and 
Electrical Worker ‘will, welcome’ this 
new master sct. It will answer your 
Problems. 

it will help you 
work —A st 


your daily 
idvancement 

to-date 
ly and 
ie and 


omen 


sily explained on every -b 
clectrical practice, The entire set costs you only twelv — ruction 
that has cost thousands of dollars and years of time —yours for $12,00—$1,00 a month. 


fa ihe" Hotye Contreton a Orertion = ms Niet Neos Coot 
3 fnglgerinsiting UNIFLOW ena LOUPET 
VALE ENG Nis ana LocoMontLEs 
oie oe ty 'n 
NGEMENT 


Sino FULL DIESEL i Sisk dO apt ewan 
ate at Avision “HOW 


POCKET SIZE—FLEXIBLE COVERS—8 NUMBERS 
TURN SPARE TIME INTO CASH BY STUDYING THE GUIDES 


soot i | Bocier meer oer 


pe ed 
* PAY ONLY Si A) tore Mon = ai 
~ MONTH. ee a Ee 


Out of Every TEN 


Feople are Committing 


- and dont knw it ! / 


Millions of people are right this minute suffering with 
the most stealthy, deadly, frightful malady known to 


man—‘Nerves. 


*""Yet not one person in ten realizes 


that anything is seriously wrong. 


ERVE EXHAUSTION, 
in one stage or another 
simply the inevitable result of 
using up the Nerve Force—the 
energy that keeps the body 
healthy anct vigorous. Without 
this vital force the body becomes 
dull, deadened, insensible to ac 
tion. Itsmechanism grows tense, 
irritable—a prey to disease. The 
mind becomes tortured with 
doubts, fears, worries. Your rag- 
ged, shattered nerves seem to cry 
out'in agony. You suffer untold 
misery. You wreck your happi- 
ness. You spoil your chances for 
success in business. 

The earliest symptoms of thi 
frightful condition are usually nothi 
more or less. than a tired feeling, a 
lack of energy. In the second stage, 
it starts with a sort of nervous rest- 
lessness, poor appetite, inability. to 
sleep soundly, indigestion, const 
tion, sour stomach, lack of concen- 
tration, headaches, decline of sex force 
‘The last stage characterized by 
serious mental disturbances; fear, un- 
due worry, melancholia, suicidal ten- 
dencies, and, in extreme cases, in- 
sanity. 


Amazing as it may seem, more than 
seven out of ten people’ today are 


suffering in one form or another th 
subtle and dangerous malady. Wide- 
spread, prevalent, leaving few immun 
this treacherous’ mind-breaking dis- 
ease is actually undermining the 
health of the nation. And worst of all 
is the fact that not one person in ten 
recognizes the malady or attempts to 
correct it, 


Science, however, now proves that 
there is absolutely no excuse for ner- 
vous disorders and the terrific damage 
they inflict on the physical and men- 
tal health of man. 


Paul von Boeckman, one of the lead- 
ing neurologists and specialists in this 
country, who has diagnosed, cured and 
recorded over 100,000 cases of disor 
dered nerves, now proves that thi 
condition can be easily and complete! 
corrected. He has analyzed and clas- 
sified the causes of Nervous Exhaus- 
tion. He now shows how amazingly 
easy it may be relieved and perma- 
nently cured. 


Already thousands of people who 
once were tortured with nervous dis- 
orders of every kind have, throtigh 
his simple method, banished these 
fearsome diseases with amazing ra- 
pidity. Even after the first hour, you 
sense a complete change in your atti- 
tude toward life. Worry, fear, self- 
consciousness, the sense of inferior 
ity, lack of confidence, shortly dis- 
appear as if by magic. 


‘The nerves become calm, cool and 
ational. 


Pep, courage and vitality 
ally. 
Such 
ailments as constipation, headache, 

ick of appetite, inability to sleep 
quickly give way to health so radiant, 
so buoyant, you feel like an entirely 
new person, 


The whole intricate nervous system, 
the way it works, and how to guard it 
against all trouble, is clearly and con- 
cisely explained in Mr. von Boeck- 
mann’s newest book, “The Care of the 
Nerves.” An interesting, illuminating, 
96-page treatise that costs only 10 
cents, and explains everything in the 
clearest language. Send for it today. 

PAUL von BOEGKMANN 
110 W. 40th St., Studio 161, New York 


he coupon, fil i, and the broke 
sil be cent to you immediately After reading 
Ths remarkable treaties you to not agree that 
itis the most instructive book you ever read, 
‘Your money will be refunded, pits your ottlay- 
Tor postage 


1 desire to investigate vot 
Sbiigation of any kind. (Print name and 


Baciose 10¢ if you wish the book. 


: ) 


the greatest phonograph-rec- 
cord bargain ever offered All brand- 
new records, right straight from fac- 
you!’ The very latest Broad- 
—the most popular dance 
All New York is 
dancing to these wonderful, catchy, 
swingy Fox Trots and Waltzes. Eight 
full size ten-inch brand-new records 
which play on BOTH SIDES, giving 
you SIXTEEN complete selections, 
PLAYED BEAUTIFULLY. by the 
most wonderful DANCE ORCHES- 
TRAS you ever heard! A wonderful 
collection of latest hits—ALL FOR 
ONLY §2.98. Never before such a 
bargain in up-to-the-minute records! 

ie todas ia 


Send No Money ':"' a 


Note the beauty of recording, the catchinens of 
‘he tunes and the wouertul 

ese of tone, 

postman $208 plus delivery” cha 
Foe delighted. with sour 
record and ie will gefundd money a 


Try these record 


poutage HOTH WAYS. ‘This lowe price made 
Pouitle by manufacturing it enormous quan. 
{tier nd elling direct to ters. Do toe waleh 


‘Mail coupon or postal ta 
Nat, Masie Lovers, Inc, Dept 103B, 354 th Ave, N.Y. 
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WhoHave NeverEvenTried 


Cartoonists earn from $60 
‘over $3008 week. Why tie your- 
self to work that is) deudi 


ANY are earning pitifully mall salaries 
‘who could male wonderful salaries 
‘riggs, Fox, Fisher, Gok 


berg and ther tcading eartoonists earn more 
than the President. Wet afew years ago 


tnany’of our most succestul cartoonists never 
‘reamed they could draw a good cartoon! 
‘The World's Easiest, Pleasantest 

‘and Best Paying Profession 

‘cartoonist work, A few little 

ie of nimple curver—a aplaah of 

ick here and there—and then you see. & 

splendid ‘cartoon. before you, With «Tew 

heh taken some’ te 

norous oF sad scene he has witnewsed-—and 


produced a wonderful cartoon, 
New Easy Way to Learn Cartooning 


2 vrondertal new method you receive Hight at 
home through the mail a Complete training i 
Cartoon Making, and: personal eorretions om all 
‘ot your work (rom une of America’s most prot 
ent carvooniae! 
‘Wisk hin help, you can in ow emasingly short 
the eotaie strip, humorot, 
mated cartoons whlch are 18 


Learn More About Cartooning 
‘Send for FREE BOOK 


Never have cartoons been 20 popular. Mil 
sigh of dollars were spent last yen on cartoons 
Gf all Lisds-and every. week” newspapers ti 
Sreaie the amount of cartoons ted, Get ful 
‘itails om che amazing opportunities in this fast 
(growing field of Cartooning and full tuermation 
Si'thie remarkable home su 

oupun for FREE BOOK! 
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Great Inventors Now Teach You | 
Secrets of Practical Inventions |) | 


How would you like to be the inventor of the tin cap that now 
corks millions of bottles—and who gets a royalty on every onc? 
How much money would you have now if you had invented the 
simple idea of putting a rubber tip on pencils? The inventor of 
the Gillette Safety Razor is said to have made as high as $2,500, es 
year! The inventor of the tiny snap fastener last year 
income tax of $29,000, The man who invented the Autographic 
Kodak sold his patent rights for $500,000! 


nay wel ia Short Rime de 
thinge—like the ‘erimped hairpin, 
paper safe the metal-tip shoe: 
Jace—hrought thelr inventors, hundreds of 
thowwands of datas, "Ony recently Succes 
‘Magazine told: how one woman, 
aplendid business from an invention based on 
ttle wedgeshaped pice of wood! 
Couldn't you develop an invention 
these? Haven't you vorneideas-—even now 
“for one of these Ite inventions which can 
pay’ you s0 much money? 


What Invention Is 


Alter all, invention is nothing more than 
thesclence of "hxing things” Abd how many 
times a day you de "Ax things,” A. leaky 
faucet a rating window, s broken strap 
on Indes hg these al 

ont every day nay not 
‘when you “ix things” you are using the prin- 
Cples es ‘which Tri ‘Selene is based, 
thown a very 


Jz ‘a single idea can make you indepen 


ie to force mer 
‘Think of womething you ow now which can 
Elser light awitch you wil ind kina second. 

is not guesswork or blind Tuck— 


eatin were made each year, But, now 
the world hag more needs fore th 
tobe “faed* ‘And that & why, 
United States alone, over 50, 
tons are patented every year! 
‘The workd wants better and cheaper 
ght and power It wantean electric ight 
Fe wll atten Te wots new motors 
that "wil 'weigh less and. produce more 
power Ie weats fester ab less coutly 
Ecroplanes, motor cars, steam engines, 
Tewante new inventions which will mae 
Cooking and bovacwork case; that ‘wil 
Save ties and labor Inthe home, the fare, 
the factory and the ofice. Te wants new 
leas or toys and other amisements. It 
wants is poconnt 
ped vo that they 
ctononcally 
Surely you have at Hest one iden for an 
javentoa™ao matter what i tet tar 
ww pret or how small—the world wil pay 
handfomy foreven the simple Wea, Eve 
day you sce th it can be der 
svhich muse be “Bxed." Every day you can 


a 


ed. 
ideas for new inventions. It can be a new 


ind of mechanical toy, or some device which 
will make your wife's housework easier, Ttean 
even be something as simple as the come 

Ruteracker, ‘The man wha invented the Kid- 
ddie-Kar, it is reported, made over $5,000,000! 


God-given faculty powesied by a 
favored mortals. ‘The truth is that 
vention is based upon exact laws which a 
tne can Jeary Te te merely a matte of first 
aaa then of 


What Edison Says 
ould you ss theady ‘| 
ESTION 


you can profit 
by Edison You can actually learn 
invention as a_profession—exactly as other 
Beople are. farhing electricity, automobile 
Mechanics, law, medicine, as. profession, 
‘The Bureau of Inventive Science offers you 
the first course in practical invention ever de- 
ised; eas written down the easy-torara 
principles of Inventive Science so everybody 
ould read them and learn to use them. You 
‘want the ability to invent—NOW, All you 
need, to become successful is this casy, Tas 
Ginating training which will develop ‘your 
bility soit will be worth real money. 


Learn Invention by Actual 
Practice at Home 

Hitherto javentors had to work out the 
principles of favention alone. iat at what 3 
Ferre price in long years of discouragement, 
iets wasedmoey! Now yoreaa quickly 
or Urbestln hich beomgit eesti cad fame 
fo Edison, Marco! and other great inven: 
tors. 

‘Today fifteen famous inventors tell you 
NVENT and HOW TO 1N 
tell you the secrets of inven- 

Sion which every stool inventor knows 
‘They explain how to originate ideas, how to 
develop and perfect them, how to get patente, 
Bue they tell y wounands of 


rewards because they did not know 


we of Yavention be- 
Comes as easy to learn as reading or writing 


Why More Inventions 
Are Needed Now 


dreds of years ago, the world didn't 
ww things. ‘That is why few in- 


My 
aged many 


This test shows how easily you can 
develop your ability to invent. 


\ 


how {0 protect 
their patent 
rights: This 


‘A wonderful new book, just printed, tlla 
you more about the Bureau of Taventive Sei 
Ence and its simple new course in invention, 
Teexplains in detail just how this course des 
elope your ability to invent, Te tells you how 
rest inventors work, how to develop your 
fitas, how to got a patent, how to pracect 
your invention, the best way to sell your in- 
‘how to convert a rimple litle idea 
” how to Tearn ail the secrete 
Teeosts nothi 
een is bureatt 
connected “with, patent attorney's or manu 
fete sony putpove te teach you the 
rinciples of practical invention used bY eve 
Successful inventor. Write for the FREI 
BOOK now. 


Bureau of Inventive Science 
Dept. 211 
Wisner Building, Rochester, N. Y. 
ro--- Cogan 


| BUREAU OF INVENTIVE SCIENCE 
{ Dept 211, Wiener Bldgy Rochester, N= 


Plate sen me your fre book, “The Science of 


$2500 REWARD 


For the Capture of 
An Unknown Man 


'WICE he had entered the St, Clair 
Mansion. What was he after? 
Who? What was in danger? 

Berteau,_ the famous detective, had 
warned St. Clair that the mysterious 
marauder would come again. And 
how —a noise in the passagel The 
creak of an opening door. A shot in 
the dark!” A capture! 

Hruer?” Who conde Yee Becca tent 

Behe may without entation and won the 

Pee Hanert” He ee rpetaise: the ose 

detectives" Every day's pape 
tel of thei wonder Th ocvion 

{stron rien and cobrsting ngeroas 


More Trained Men 
Needed 


T. {pr trained men ty 
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‘Apd now you can learn the secrets of this 
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{ie eo fone. "Write af once 


University of Applied Science 
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EARN UP TO $250 PER MONTH 
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(Secmaer's Cowie, Freaarn*semokony ces 
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YOU CAN DO! 
‘By J. A. SMALLICK 


After one year's work in the cax 
pacity of "Railway Traffic Inspec 
1 find myself in a position 
h pays $180 per month plus 
expenses. 
There is no doubt but what T owe 
my success en to the course 
taken thru the Standard Business 
ng Institute a little over a 


year ago. Due to the complete- 
ness and easily understandable 
language of the course, what 
would in other channels take years 


to learn can be learned in a few 

months 

The value of the course is ex. 

lained by my personal experi- 
ce. I do not think that a quicker 

or greater return can be Jound for 

money invested. 


Big Opportunities Ahead 


can begin your preparation, in spare 
at home, knowing that. you will 
enter an uncrowded profession, - with 

unities to. travel, with 
‘door work, with frequent 
‘with Teading railway exceutives 
ft many chances for advance- 


Position Guaranteed 


After completing course you are 
GUARANTEED A POSITION paying 
at least $110 a saath and expetics of 
{Your entire enrollment fee is returned, 
Vou tate no risk! The S. B, T. I. has 
many more openings than they cat fil 

Send. the coupon to the Standard 
Business Training Institute, Carlton 
Court, Buffalo, N. Y., today for Booklet 
No. 1-64 giving ‘fal’ details and easy 
terms of payment 


------MAIL TopAY- 
Standard Business Training Institute, 
“Covitom Court, Butlaloy New York 


ables No, Dot gtr. 
co ote in Healing 


cry 


Men Are Needed 
for Positions in 


Radio 


ou may know pothing 
radi totay, snd yer it a few 
monthsbe holdings position as 
radio operator—perhapstravel- 
‘ing to places you have always 

ned of seeing. Earning 


polpeyene 
fs eee ba cent cat bell 


big future opportunities. 
§ Study at Home 


Since 1909, we have been train 
ine themen who now bold the 
big jobs in radio, But there are 
net {coguah taled men today 
{fo keep up with the de 
We have therefore prepared 
Home Sry Course hat wars 
with the beginnings of electri: 
ity, and goes right through the 
smo gecent commercial prac 
(i course prepares you 
for your fstclats operators 


"There Are Positions 

for Every Trained Man 

‘This Instieute is conducted by 

a) fhe Radio Corporation of 

ofa) Asteria, the greatont radio or- 
fanksation inthe world. Tn 
Eiooningmenforslonndihore 

Hlon gives frat preferencey al- 

‘ways, to graduates of the Radio 

inet ‘moreabout che 


‘our booklets” 


Advanced Radio Course 
Great popular demand bytheadvanced 
‘tudent,experlenced amaveurand wire. 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C.W., L. C. W., telephone and radio 
meantrements. Investigate! 


Radio Institute of America 
(Pormerly Mores Institute) 
Estbliied 1989 


328 Broadway, New York City 


‘COMPLETE RADIO COURSE © 


ADVANCED RADIO COURSE 


_ JPULAK SCIENCE MONTHLY as 


“IT Wonder How He Knows 
So Much!” 


How many men do you know wh« 
their general information and the breadth of their knowledge? 
you were to inquire, you would find that nine out of ten of these men 
‘who are forging ahead make a daily habit of consulting an up-to-date 
Encycloy aa Here they have the knowledge of the centuries— 
ible, concisely and plainly stated, easy to grasp and to remember, 


of the looseleaf binding device and the new pages issued eve 
six months-—to take the place of the obsolete pagce—it keeps con- 
stantly abreast of the times. Form the daily habit of using Nelson’ 
and the store of information you will gain will make you an outstandi 
figure among your fellowmen 


leReseerh on for Special Information 


THE GREAT AMERICAN ENCYCLOPAEDIA 


NELSON'S PERPETUAL LOOSE-LEAF ENCYCLOPAEDIA 
—the Great American Reference Work—is prepared under the direc- 
tion of an Editorial Staff and Advisory Board, international in its 
scope. The Edit if is John H. Finley, Ph. D., LL. D., Com- 
tminsioner of Education and President of the University of the State of 
New York (1913—1921 the Canadian Editor is Sir Robert Falconer, 
K.C.M.G., D, Litt LLD., President of the University of Toronto; 
the European Editor is Sir Henry Newbolt; while the Advisory Board 
includes men and women foremost in Scientific, Professional, and 
Public life in the United States and Canada, men and women who are 
themselves making history. 

This great American Encyclopaedia is eliays an authority, in 
government departments, libraries, schools, and educational i 
tions everywhere. It covers ecery’field of knowledge from the b 
ning of the world to the very latest activities of the present day; by 
means of the Loose-Leaf binding device, it is always doundo-date—it 
cannot grow old—it is always dependable. 


Nelson's Loose-Leaf—The One Encyclopaedia of Today 


Free Educational Reading Courses 


Nelson's Reading and Study Courses in CIVICS AND LAW, 
CIVICS AND POLITICS, LAW AND PROCEDURE, UNITED 
STATES HISTORY, BUSINESS ECONOMICS, NATURE STUDY, 
AGRICULTURE AND HOME ECONOMICS are declared by 
educational authorities to be equal to a college course and training in 
each of these departments. 


Nelson's Free Research Bureau 


FOR SCIENTIFIC REPORTS AND 
SPECIAL INFORMATION AND. 
CORRESPONDENCE. Every pur- 
chaser of Nelson's ix entitled to free 
membership in this Bureau. If at any 
time you are in doubt, or any subject. 
‘old or new, write to this Bureau with the 
positiveassurance that you will promptly 
Toceive the latest obtainable and most 
Sependable information 


‘Send for this Splendid Book 
THOMAS NELSON & SONS. 


Publishers for 125 Years 


ORIGINATORS OF THE 
LOOSE-LEAF REFERENCE SYSTEM 
Corie, 1925, by Thomas Neto Soe 
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Making Opportuniti 


Learn 


Electricity 2225" 


Earn $150 to 
$400 a Month! 


ocr 


Earn While You Learn 


Tiare tee 


Send Coupon Now 
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COYNE ELECTRICAL SCHOOL 
Dent 1-6, 190E1310W, Haran St, Cheng, mB 


ited) Fat ai ace Mee 


‘More Money Making Opportunities 
‘on pages € to 22 


é oe 
Perfect Health 
Restored to You 

Absolutely Free 


Indigestion, tion, acidity, weale 
‘weal pepsin, 


tly overcome by. 
tral Law—absolutely free. 


nothin ta lve up, nothing to buy, 
iy"practice and requires no sneriles 


drugeine of conscious deep 
feller “chia marvels 


anyone to roman 
ne haf and He are 


fend gfe the Swoboda Natural Law of Supreme 
ie ond iia 


Ars 


TANGOS 
5 Senta 


a Bunte 


supren 


‘ety 


BUNTE BROTHERS “CHICAGO 


$90 Drafting 
Course Free 


There is such an_urgent demand for 
practical, trained Draftsmen that I am 
Tuaking ‘this special offer in order to 
‘enable deserving, ambirious and bright 
‘men to get Inco this line of work. I 
will teach you to become a Draftsman 
and Designer, until you are drawing a 
ttalary up to $250 a month, You need 
‘ot pay me for my personal inseruction 
Or for the complete set of instruments, 


te 


“These are regular working nseruments, 
the bind I ure myselt I give them free 
fo you it you enroll sr once. Send 


the Free Coupon Today! 


Salaries up to 


$250 and $300 


a Month 


{rain vou UNTIL placed 9 & permanent pouion, 
Ca mlry up 103150 and $908 per mente 


* iameskina, 
AB ng sblawriors 
eran eed fn sing 


Has Shown Thousands 
How to Make More Money 


HIS wonderful book has opened the 
eyes of thousands to the amazing Big- 
Money Opportunities opening right now in 
Radio. It has shown them how they could 
get their share of the tremendous profits of 
this newest and fastest growing world industry— 
regardless of what their previous training or & 
perience had been. Hundreds of men today are carning 
ar more than they ever did before—all through having 
read this Free Book of Radio Opportunities, which we will 
‘mail to you without the slightest obligation on your part. 


Scores of New Opportunities 
Waiting for YOU In Radio! 


In the entire history of industry, there 
probably never has been ab 
velopment 


orate 
‘ment 
busine 
fill the 
tractive 


nmercial and govern- 


y 
ole 


elp of the 
‘ofthe 


ing up al 
thousands of receiving 
tion. 


‘ely. qualify 
home th 
Radio Insti 
‘and largest radio schools 
Hundreds 
today profiting by the 
for radio experts. 
fio experts help you in your training. 
Valuable radio instruments for practical 
instruction supplied free with the course. 
The ‘same training which has helped 
hundreds of our students to big positions 
in radio is open to you, 

Enroll Now—For a limited time we are of- 
fering our wonderful course at a bigeaving to 
encourage as many as possible to enroll at 
‘once and help us fil the demand. 


Big Free Book Describes Amazing 
Opportunities 


Learn more about this wonderful field of 


sets 
Hundreds of ships 


0,000,000 was spent last ¥ 
civing sets alone. 
This amazing expansion of Radio has 
opened up hundreds of new positions on 
land and sea. It has created opportu 
ties never dreamed of in other fields. Big 
‘money — fascinat- 
What Free Book Has] ing work — ad. 


Meant oust aFer | Fticcin the works 


fastest growing in- 
dustry! 


Easy To Learn 
Radio At Home 


radio and what ie can mean to you.” Read 
bout ‘the opportunities open—thele, pay-— 

If you now our method quickly tains yout—what Our 

Ee serene | bitious—ifyouare graduates say—what’ they ae doing—and 
Bits, WEEm| looking for afield what you can do. ‘There's no obligation in 


where opportunities 
are unlimited — get 
into Radio. Be- 
come a Certified 
Radiotrician —b 
oa trained specialist in 
wor’ | a new, uncrowded 
profession, 
Thousands 
of Cectified Radio- 
tricians are needed 
to operate _broad- 
design radio sets: to 


sending for this free book. "You have every 
thing to gain-—and nothing tolose, Send for 
this book today"—the book that has meant 
fore money to hundreds of our graduates, 
Mail the coupoa Now! 


fly _ NATIONAL RADIO INSTITUTE 


Wichoat sbiiation, send me your, fre book 
aware if adi "whch eS about 
Eome Sal qualify me quickly ss'a Certified Rae 
ERS aa pe on of these slendlt potions, 
Ent Toe’ yoar tte Employment Service helps me 03 
‘Sure 2 ta pay fo 


repair and sell radio Name Are 
apparatus; t0 TEE sieet 
Sy charge of radio de- © 
Wigan my, | partments; toons Noi lo Fin sacar practical Radi experta 
= & | Ste on board ship SStrcaeuduice” Wateutoay. 
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STEADY JOBS 
a poco PAY 


Earn $50 to $125 Per Week 


Record-breaking automobile sales have created thousands of 
$50 to $125 per week jobs for men practically trained in automo- 
tive work. Hundreds of requests for such men —Greer Graduates 
—come to our free employment bureau. We have more jobs than 
we have men to fill them. YOU can be next in line if you will start 
right now, Eight short weeks 2 “ollege will equip you to 
step out and make big carnings for life. 


EARN WHILE YOU LEARN 


JOBS GUARANTEED 


Ifyou are in need of assistance we guarantee to place you at once in a posi- 
tion paying up to $30 per week. Only a small payment down on the course 
selected is necessary. We have helped many men to an earning competence 
in this way. Interesting instruction awaits you. Here in the big Greer shops 
you get actual work on 4, 6,8, and 12 cylinder engines, Electricity thoroughly 
covered. All known Lighting, Starting and Ignition units used. Special 
courses in Machine Shop, Batteries, Welding and Vulcanizing. Individual 
road lessons given, 


You'll Be Expert on ALL THESE 


Complete Greer Course includes Machine Shop Practic 
Repa 
—Driving—ev 


DAY AND EVENING CLASSES [W. Pay Your Railway 
geeberesee Rig aat cenig cing ae Fare to Chicago 
nition to ears Vou oe working 
ialows tence 
Sr wit 
+ Astomare 


‘expert almost before you know i 


MAIL THE COUPON 


Ie will bring you a big FREE BOOK, “How to 
Succeed in the Automobile and Te 

it will also bei 

complete informa’ 


COLLEGE 
of Automotive Engineering 


A-TRIO OF MASTER MINDS in the realm of elec- 
tricity, From left to right! Dr. Irving Langmuir; 
Dr. W, R, Whitney; Dr. W. D. Coolidge. Langmuir 
is the inventor of the gus-filled, or nitrogen electric, 

-kilowatt vacuum tube—the 


lamp, aa well as the 


tube ‘that was first used at Rocky Point, L. 1, for 
‘successful transatlantic radio communication, Whitney, 


DR. EDWARD FRANCIS, of 
the United States Public Health 
Service (below), after exhaustive 
discover 


Bit fever.” 
symptom 
typhoid or 


| 
| 
" 2 
: 


DR. WILLIAM MANN, 


: “oie 
who is director of the Research Laboratory of the 


General Electric Company, is the holder of many 
electrical patents. One of his outstanding achiever 
ments was the perfection of a submarine detector used 


during the w 


Coolidge recently perfected 1 200,000 


volt X-ray apparatus, one of the largest made, used 
as a radium substitute in the treatment of cancer. 


DR. W. W. COBLENTZ, of the 


United ‘Stator Bureau of Stane 
dards, announces as the result o 
laboratory experimenta that alum 
‘um paint, if applied to the under 
side auton ent 


r awning, will 


‘under 
1d, too, that the 
man aluminum, 
is measurably 
dby'aradintor 
von-metallic 
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“Flightless” Flights ‘Test Aviators 


wim TELEPMONE AND STOB= 
Ware Gren Ht 


Rinions stows 


Sivenry oF aN 


Duplicating with scientific px 
hherie conditions 


military air pilots 
here actually arg inside 

ted steel cylinder that rest 
the ground, although theoretically they aro 
£25,000 feet ubove the earth, The metearo- 
great height have 

produced in the tank 

aviators’ physical e 

ment for flying, before they are perm 
to risk themselves or a machine in flight. 
‘Twenty-five thousand feet “above the 
ground the temperature is lower than 20 
degrees below zero. Refrigerating appa- 
ratus lowers the temperature of the tank to 
that figure. At 25,000 feet the air is 20 
rarefied that pilots must administer oxygen 
to breati>. So rarefied air is supplied 
artificiady to the tank, and those under 
test are furnished with’ oxygen masks for 

luse when the air becomes too thin. 

Meanwhile, observers watch through a 
window the reactions of the recruit flyers 
to the changes in atmospheric conditions, 
timing their movements and listening over a 


they ean separate 
the fit from the 
‘unfit among. pro- 
spective pilots, 
thereby reducing 
‘materially the number of accidents attrib- 
tuted to the inability of airmen to withstand 
‘great height 

The same tank is also used to test ex- 
perienced pilots who are about to attempt 
flights for altitude records. From France, 
‘where the tanks have been used with much 
success, recently came a story of a military 
aviator who was forbidden by his superiors 


Masr Tae 
Wren OYGEN 
'BREATHED: 


‘The exterior of the ingeniously contrived steel tube that 

creates artificially the terrific exactions of military aviation to 

test the physical capacity of candidates for the service, ths 
‘saving lives, planes, and money. Note observation oficer, 


te emcy a record fight because of his evi- 
dent suffering while undergoing the tank 
test. Had he attempted the actual flight, 
at is said, he might have lost control of his 
machine and plunged to death, 

Apparatus similar to the tank here 
shown and used for a like purpose is at 
Mitchell Field, L. I., and other military: 
aviation centers in the United States. 
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Cheap Motor Fuel from Coal 


Ford’s New Distilling Process Promises to Save Vast Sources of 
Power and Light that Now Go Up in Smoke 


By Raymond J. Brown 


TWO power plants, one in Michigan, 
the other in Canada, Henry Ford has 
taken what engineers assert is one of 

the most important and revolutionary 

steps of the last quarter century in industry. 

He has installed apparatus for the dis 
tillation of coal at low temperatures for the 
purpose of extracting certain by-products 
hat heretofore literally have gone up fh 

1e;smoke from factory. chimneys. 

‘To the average man, aalvaging the smoke 
from industrial furnaces" would seem to 
have little bearing on his ordinary life, be- 
‘yond the possibility of relieving him from 
breathing smoke-laden atmosphere. And 
yet the new Ford project concerns the 
‘average man even more deeply than it does 
the industries that it may benefit. For 
‘among the promises that it holds forth are 
these: 


Process Improves Bituminous Coal 


Huge quantities ofan efficient motor fuel 
cheaper than gasoline 

‘Cheap and fil 
areases for the aut 

Cheap illuminating gas. 

Cheap oils for fuel and light, 

Cheap oils and chemicals (including am- 
monia) suitable for a wide variety of 
domestic and industrial purposes. 

‘Smokeless fuel comparable in efficiency 
and cleanliness with anthracite coal. 

"And all ofthis, mind you, without. 
affecting in any’ way the utility of 
the coal in producing ht, beat 
and power for industrial purposes 

In other words, an industrial 
plant may distil the. bituminous 
eoal ordinarily burned in its fur- 
hinees, to extract from it the motor 
cil and other by-products that 
‘would go up In smoke in the ordi 
hary process of burning, sell these 
bycproduets to industrial and house 
hold consumers, and then burn the 
remaining coal as usual to operate its en- 
fines or dynamos, because the distilled 
Tesidue haz better heating qualities than 
the original coal. 

‘This it not quesswork. The facts have 
been scientifically checked in the luboratory 
by experts in the Ford employ. It is no 
more an experiment, for within the next 
few months itis announced, the new Ford 
satoline eubatituce and the other 
foal by-products from the two 
plants wil be on the market, 

‘The project may be called an 
experiment only” in that the 
quantity of motor fue, lubrieat- 
ing oil, and similar products to 
come from the two Ford plants 
will be inconsequential "when 
Compared with the total amount 
fonsumed iu the country. Ale 
‘though entirely new, the process 
will not be monopolized. It will 
‘be offered to any industrial con 
cerns that may’ care to install it 
fn thelr plants. And if, as is ex: 
pected, other large plants distil 
hele coal before consuming it, 
quantities of motor fuel and 


lubricating oils and 
obi 


‘who worked out the Ford process of 
onl dstation. He is shown hoiing 
{piece of the smokeless coal from w! 

the valuable by-products indicated be- 
low have been reinoved oF “distilled 


similar products, comparable to the present 
total output of the petroleum wells of 
America, ean be offered to the public at 
prices that ought to be amazingly low. 
‘The vast quantity of valuable fuel and 
light products dimipated every day in the 


foundly interesting possi 


‘economic use of fuel of the 
Ford's coal distilla- 


Profesor Jerome J.-M tam, Pb 
bia Univers! ms 


smoke of the nation ean be appreciated by: 
a consideration of calculations recently 
offered by gonsulting engineers of New 
York City, who assert that the by-products 
obtainable from a single ton of industrial 


‘coal by the process are as follows: 
‘Ten gallons of motor fuel. 


From 7000 to 8000 cubic feet of effe 
iuminating gas, 

From 204 to 314 gallons of creosote oll 

From 14 to 234 gallons of lubricating oll. 

From 8 to 12 pounds of lubricating grease. 

‘Twenty pounds of sulphate of arnmonia. 

A ‘greater or less quantity of a heavy off 
of tarlike character suitable for ute as fuel. 

When it is considered that the annoal 
production of bituminous coal. in. the 
United States has averaged almost 500,000,= 
00'tons a year for the last 10 yours, It 4 
Apparent that the general adoption of the 
distilling process would make available to 
the public vast amounts of olla and gas, 

Tn point of interest to the motorist alone, 
the distillation of 600,000,000 tons of coal, 
according to these figures, would supply 
‘every: motor ear in the United States with 
sufficient fuel to run it almost 8000 miles, 
‘This is probably greater than the average 
rileage of mast automobiles for a year. 


To Distil 4400 Tons Daily 


‘The Ford plants where the coal distila 
tion is to be carried on now are under cone 
struction at River Rouge, near Detroit, 
Mich., and at Walkerville, Ont., Canada, 
‘The Michigan plant will distil "the 4000 
tons of coal it expects to consume daily in 
5 operation, ‘The Canadian plant wll 
til 400 tons ‘a day. Both will be in opera 
tion within a few months. In connection 
With the amount of coal that these plants 
will use, it is probably well to note that 

fngineers who have investigated 
the new process of coal distillation 
report that it probably would be 
unsuitable for use in places where 
normal coal consumption is. leas 
than 400 tons a day. 

‘The distillation of coal is no new 
process. It has been practised for 
years in the production of illumi 
nating gas and coke, in which high 
temperatures—about 2600 degrees 
always were employed. Always 
‘when attempts were made to distil 
at low temperatures, coals and tars wero 
found to stick to the mechanism of the fur- 
naces and retorts, interrupting the opera 
tion—a difficulty, by the way, that was 
not entirely unknown in high-temperature 
distillation. In high-temperature distillae 
tion, too, the excessive heat was inclined to 

bring about chemical reactions in some 

of the products while they were in the 
gaseous state, altering their chemical 
constituency and making them useless, 

Maintenance of the high temperatures 
also was expensive. 

So, although chemists. long 
have believed that  low-tem- 
perature distillation process 
‘would result in the extraction of 
important substances from coal, 
until the Ford experiments be- 
iran, no low-temperature process 
hhad been devised. ‘The chief 
products of coal distillation re- 
mained iluminating gas and 
coke, 

‘The Ford method was worked 
out by V. Z. Caracristi and 
Eni Piron, New York engineers. 
‘The basic idea of their system 


. Was 
car'in the United Stat 


fs highly ingenious, yot extremely simple 
Molten lead is employed to transfer the 
heat for distillation. A great pool of this 
metal, heated to 1100 degrees, lien in a 
huge furnace, Over its surface is earried an 
fendlew conveyor of iron plates or pans, 
hinged together. Since these pans are of 
lower specific gravity than the lead, they 
float on the pool as wood floats on water. 
On them powdered coal is spread about 
half an inch thick. 
‘As the pans float through the oven, they 
heated more rapidly than would be pos- 
ible were the heat from flames to pass to 
them through the air, because lead con- 
ducts heat 80 times faster than air. The 
heat of the pans, of course, is transmitted 
to the coal they earry, and the coal breaks 
into its gaseous constituents. These gases 
fare gathered, cleaned, and separated for 
further treatment. After the pans pass out 
ff the furnace, the residue is removed from 


them. 
How Smokeless Coal Is Burned 
‘Tho residue is a coal agglomerate 


similar to coke, and giving no smoke. It 
ean be converted into briquettes of an 
anthracite character for domestic or indus- 
trial use, burned in powdered form in 
pecial furnaces, or ground and mixed with 
high volatile coal to make metallurgical 
This apparatus is said to be not only 
simpler than the furnaces and retorts com- 
monly ercsloyed in the distillation of coal, 
‘but less expensive in 
operation 
Mr. Caracristi recently called the Ford 
process a “flank attack on some of the ele 
ments contributing to the high cost of 
" power and gas and to the cost of fuel for 


moke from Americ 


domestic purposes, at the same time pro- 
viding a source of supply of light oil to 
‘meet motor fuel requirements.” 
Places where engineers say the process 
effectively include 
mines, power st gas plants, fac- 
tories, railroads, and distilling plants 
where rawduat and other forma of wood re 
used for the production of wood alcohol, 
acetic acid, and piteh. ‘The railroads first 
would distil their coal, then tse the anthrs 
cite-like residue to run their locomotives 
Industrial concerns using coal in I 
quantities are observing the Ford project 


fuel is carried off by a second conveyor 


resents potential motor fuel sufficient to drive ov 
Remical engineers working on the problem 


with eager interest. ‘They recognize its 
economic value provided the by-products 
have a market value greater than the cost: 
of installing and operating apparatus for 
their extraction—a requirement that must 
bbe demonstrated before the general adop- 
tion of the Ford proces may be hoped for. 

By distilling coal before burning it for in 
dustrial purposes, a saving of not less than 
two dollars a ton will be effected, say the 
‘engineers who have designed and ‘installed 
the distilling apparatus, That is to say, 
the motor fuel, lubricants, and other by, 
products extracted by distillation ean be 
sold at prices that will cut not less than that. 
amount from each ton of coal normally 
consumed. ‘They add that in factories and 
other plants using large quantities of coal, 
the saving resulting from distillation will be 
sufficient to defray in a short time the cost 
of installing the special furnaces which the 
process requires. 


Engineers Confident of Profit 


Six months, or at most a year, the Ford 
‘engineers assert, will be required to demon- 
strate that low-temperature coal distillation 
cean be conducted cheaply enough to bring a 
Profit. ‘Their experiments at the Ford coal 
mines in West Virginia, they say, already 
have proved this fact to their satisfaction. 
‘They have expressed themselves as certain 
that the practical operation of the plants in 
Michigan and Canada will prove it to the 
rest of the industrial world, 

They are making no promises and few 
predictions, but many who have given close 
study to the various aspects of the Ford 
plan profess to see in it future possibilities 
‘of immense interest to the average man and 
his pocketbook—including a realization of 
the motorist’s dream of ten-cent gasoline, 
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code messages at the Naval Air Station, Pensacola, Fla. Chief Radioman 
‘and author of the following article, is shown standing at the extreme eft 


How to Learn Radio while You Sleep 


F YOU wish to become an expert radio 
‘operator or land telegrapher quickly, 
Tearn while you sleep. 

Go to bed with your head phones over 
your ears or within sound of w clattering 
telegraph instrument, and in an almost un- 
believably short time you will be able to 
receive code messages at a speed that will 
amaze you, 

‘That is the way I learned telegraphy as a 
boy, ‘That is the way the Bureau of Aero- 
nauties of the United States Navy now is 
teuching radio transmission and reception 
to student aviators. The method is past 
the experimental stage. It may be said to 
have become a standard system of instruc- 
tion, since I demonstrated recently its 

ractical value at the naval air station at 
la, Fla. 

Eminent prychologiata have given an ex- 
planation of the brain's strange faculty of 
‘absorbing and retaining information during 
sleep, ‘The subconscious mind, they say, 
continues to function while the body and 
the conscious mind lie dormant. 

‘Without attempting to explain the phe- 
‘nomenon from the psychological stand- 
point, I ean speak authoritatively with re- 
ard to the way in which the “learn while 
you sleep” method worked out in my own 
case, T ean describe, too, our experiments 
‘at Pensacola, which are borne out by Navy 
Department reports and by the written 
statements of the students who benefitted 
by the experiments, 

At the age of 17 [landed my first job as a 
railroad telegrapher, handling a night trick 
‘on a slow line. Slow as the line was, how- 
ever, I was slower still, and I soon was 
forced to the conclusion that, unless T in- 
‘creased my speed at once in some miracu- 
ous manner, I was likely to find myself out 
ofa job, I slept beside the main line relay, 
which was always clattering away much 
faster than I could copy. In a surprisingly 
short time I found myself able to read the 
fastest operator on the line, The miracle 


hhad occurred. Somehow T had learned 
while T slept. 
Years later—in 1914—when I was radio 


operator at the naval radio station, Jupiter 
Inlet, Fla., I found myself obliged to re- 
‘ceive messages from a crack operator in 
Jacksonville whose speed was much too 
great for me. I decided to make an 
experiment. For several nights I slept be- 


By J. N. Phinney 
Chiet Radioman, United States Navy 


side an electrically driven automatic send- 
ing device. "At the end of that time I 
found myself able “to. tak 

Jacksonville operator shot at me and ask 
ior more 

"That decided me. If I could learn radio 
and telegraph codes during sleep, why 
Couldn't T learn other subjects in the same 
way? 

“To investigate, I set up many sorts of 
automatic dictating devices at my bedside 
and at the bedsides of others. The results 
Of these experiments convinced me 
that T had fallen upon a method 
of teaching telegraphy that 
was quick, easy, and certain. 7 

‘My firt opportunity to 
try it out came a short 
{me ago when 12 naval 
medical ofScers started 


Try This Way » 
of Teaching 
Yourself 


ADIO fans through- 
‘out the | country, 


all the® 


our flight course. One, a noted specialist in 
Psychology, expremed a desire to try my 
method, A'single night with radio messages 
throbbing in his ears as he slept enabled 
him to copy radio with much greater ease, 
accuracy, and speed than ever before, and 
the result of his report gained me the 
coveted opportunity to conduct further 
‘experiments with official sanction, 

‘Tests with enlisted men were carried out 
mone, students who, wore, 40 backward 
tent, 
‘The following results were noted the next 


One of the 17 copied five words 
‘@ minute faster than before. 
Four copied three words 
minute faster and one 
nearly three words faster. 
Four copied two words 
faster, and one nearly 
two ‘words faste 
‘Three copied one 
‘word faster and one 
half a word faster, 
‘Two slept on the floor 
and caught a cold and 
headache respectively. 
Six nubsequent tests 
have been made on these 
students, with the result 
that radio has lost its terror 
for them and they have averaged 
‘a gain of three words a minute each 
night in receiving ability. 

‘The instructors derive some amusement 
to compensate them for their loss of time 
and sleep by watching the facial contor- 
tions, restlesaness, and mutterings of the 
students under test. Errors and uneven 
sending cause restlessness and muttered 
protests, 

We are using the new system at Pensa- 
cola not only as a life line for those who are 
about to be dropped from the class, but to 
give those who seem to need it a chance to 
enjoy its benefits early in the course. 

Since the learn while you sleep” system 
has so fully proved its value, we ha 
replaced the hard wooden benches and 
tables of experimental days with the 
regular army cot for the radio students, 
thas been established that the men learn. 
just as rapidly when sleeping in comfort 
as in discomfort, 


They Find Happiness in Hobbies 


And Health in Useful Relaxation from Business or Profession 


USING ONLY A JACK. 


eighth of an inch to the 
foot, and is a perfect / 
Setailed. reproduction. 

Te was carved, bit by 
bit, during Maynard's 


fend healthful labor 


Happy THOUGH 


rt, will preserve 
our he ciny? | What he 
ou happier, 


"And how? 


building in ‘new 


RADIO DE LUXE is the 


Elgin. Il, operates ove of 


Shown at the left talking 
into the microphone at 
his own station, WTAS 


My Doctor Is under Contract 
to Keep Me Well 


Why It Pays Me to Employ a Health Manager 


An Interview with 


Samuel M. Vauclain 
Pres., Baldwin Locomotive Works 


IL 1918, when 1 was 
‘62 years old, I had been 
able to better the boast 


of those persons who assert that 
they never have been sick a day 
in their ives, I never had been 
‘k for so long as a minute. In 
fact, even the possibility that T 
might ever become sick never 
hhad occurred to me. 

My attitude toward my phy- 
sical condition, in short, was that 
‘of the average person who is 
blessed with strength and abun- 
dant health. 

‘And then I contracted influ- 
enza, ‘The experience of lying 
in bed, forced to rely on others 
for the services I always had 
been able to perform for myself, 
annoyed and troubled me. ‘Dur 
ing my convalescence I did a lot 
of thinkin 

Why had I become sick? 
Could I have prevented it? Was 
Tike 


to become sick again? How might 


Kansas Town Hires Doctor 


INVINCING proof that Mr. Vauclain's 

unusual health contract plan, described 
in the accompanying article, is entirely work- 
able not only for individuals and family units, 
but even for entire communities, is offered by 
Sharon, Kansas, a town that once had no 
physicians, Here the announcement by a 
prominent family that it would have to move 


to another town where medical attention would 


be available caused Sharon residents. to co- 
operate in devising a plan to obtain a commu- 
nity doctor of their own. 

rey formed an association of about 1000 
farmers and townspeople, brought a doctor to 
Sharon, and signed an agreement with him. 

+h member now pays $15 a year for medical 
services for his family, Not only has the plan 
cut down doctors’ bills, but it has decreased 
remarkably the disease and death rates in 
the community. 


cancelled. Will you enter into such an 


more active than I was five 
years ago, and my capacity for 
‘work seems to be greater, 

Being under a doctor's care 
has been in no sense a hardship. 
‘The doctor has warned me 
against excess with regard to 
certain foods, but he has. not: 
placed me on a diet. He has not 
forbidden me to smoke nor has 
he insisted that I retire at any 
unusually early hour. I am 
merely leading a normal, health- 


years, with a competent physi 
tian to guide and advise me. 
‘What I am doing may’ be 
, but I consider it ene 
sible and logical. It is nothing 
more than ‘utilizing in the care 
ot my body the same principles 
that Ihave been. using for 
Years in the care of my business. 
No one would think of attempt: 
ing to conduct a business enter- 
prive without a capable manager, 
‘Why not, then, a capable man= 
ager for your body? 
"The human machine, like any 
other machine, will wear out, 


It demands attention and repairs, After 


Tavoid it? 
‘These were the questions I asked mynelf, 
over and over again. Finally I reached a 


decision. 

“Doctor,” I said to my physician one day 
when he called, “I've been sick, and Thaven’t 
iked it, T don't want it to happen again- 
it's ponaible to provent it. In it possible?” 

“L believe itis,” he said after a moment 
hositation, 

“Very well, then,” I said. “I'll make 
contract with you.’ Keep me wall for 10 
years, and I'l pay you a, flat sum every 
‘year, the amount to be increased each 
‘year on the assumption that, the older 
T grow, the more difficult it will be for 
‘you to'keep me well. 


agreement with me?” 

“A real contract?” he inquired, 

“A real contract," I declared, “in legal 
form, binding and actionable at law. 

He thought for a moment. Then he 
nodded briskly, signifying his acceptance. 

Five years have passed since that con- 
tract was made. I have kept my part of it, 
and my doctor has kept his. Except once 
for twice when it was necessary for me to 
make long journeys, I have been examined 
not less than every two weeks, and have 
tuided myself entirely by the doctor's in- 
structions. In that time I have not lost a 
day from business, nor have I been ill in 
any way. I am heavier, stronger, and 


you buy an automobile, you must inspect 
and repair it frequently if you expect to 
keep it running efficiently. ‘The sensible 
‘man in business does not wait until he is in 
trouble, then rush away in search of 
Inwyer to get him out of it. 

Why, then, should people wait until 
there is serious bodily trouble before they 
call for a physician? Is their health of lean 
value to them than their automobile, or 
their busineas? 

From my own experience of the last five 
years I should say that the family physician 
‘should be placed on a basis entirely differ- 


“On my aide, if you 
will try to keep me 
well, [will agree to do 
everything you say, 
submit to as many ex- 
(nations as you wish, 
follow any diet you 
prescribe, work ax 
‘many hours as you say, 
refrain from work when 
you advise—I'll put 
‘myself entirely in your 
hands for 10 years. 
But you must keep me 
well. If T fall sick, 
you must pay a pen- 
alty. T shall make de- 
‘ductions from your 
nual retainer according 
to the length of time 
Tam sick. I don't ex- 
pect you to achieve 
the impossible, how- 
ever. Should I suffer 
any serious, incurable 
illness, which you could 
not have prevented, 
the contract is to be 


‘ent from his present one. He should be 
consulted before illness. 

I ‘can imagine no 

happier arrangement 


than onie that would 
place, say, 25 or 30 
families “imder the 
ceare of a physician to 
whom each of them 
would pay an annual 
feo in return for sys- 
tematic and regular 

al attention, ‘The 
yaician would visit 
each family once 
month. He would ex- 
amine its members, 
prescribe for them if 
neceasary, and advise 
them how to preserve 


their health, in short, 
keep his patients woll, 
jane would be 

able to perform this 
we for a reason 

able fee, for it would 


would pay enormous dividends in health 
and happiness. 

Every one suffers physically and finan- 
cially during illness. ‘The majority of men 
‘who earn their bread with their hands are 

© not paid at all when they fail to report for 


And s0 I say, go to your physician and 


Jet him examine you. If you are wel, it 
‘ill be cheering for you to hear lim say s0. 
Ifyou are not well, he will tell you how you 


can become so. Follow his advice and -nake 
your visits to him frequent. ‘This is acalth 
insurance of a practical sort. ‘The premium 
rate is small; the value of the policy enor- 
‘mous—the safeguarding of your own life, 
health, peace of mind, and efficiency. 


Printing Made Audible for the Blind 


‘The “optophone,” which transmutes 
printed matter into sound by ublising 
2 peculiar property of selenium, malc- 
ing a vart sore of knowledge available 
to many thoussnds of Bind persons 


CLEVER in- 

vention that, 
transforms printed 
or typewritten 
matter into sound 
is. science's latest 
offering to the 
blind. Once the 
blind operator has 


the use of this de- 
vee, it is claimed, 
he can read with 
several times the 
‘speed possible to 
the reader of raised 


writing, the fa- 
‘mous Braille meth- 
od, now in uni- 
versal use among 
blind stu 


blind 
amount of printed 


In the “op 


jatter which never is exposed to mu 


would be put into raised writing hieh vary acc 
‘This transmutation of printed matter to letters in the printed line. These variations 
sound is accomplished by lectrical b ing electrical 


resistance of the sele 


markable sensitivity of 


nium to light, are transmitted 


i blind" reader” through ateleph 
eto which A characteristic sound is p 

itis exposed. property that finds each letter and symbol, 20 that a sand 

employment in selenium ec alphabet, said to be easily learned, results 


Garage Opened while Sitting in Your Car 


'UMPING out from behind the wheel to 


beside the garage, From 
is tank a pipe connects with a cylinder 
and piston hung horizontally along the 
length of the garage at the height of the 
door. A knob, set ina post at a height 
convenient to ‘the driver's seat, controls 
the flow of water into the tank. 

‘When the tank is filed, the air it con- 
tained is foreed through’ the connecting 
pine into the cylinder. ‘The piston is driven 
by the pressure of air, operating two metal 
‘arms that throw the garage doors open. 

As long as the water pressure is main- 
tained in the tank, the doors remain open. 
A weight attached to a pulley pulls them 
closed when the water pressure is r 
for the air, rushing back from the 
ceauses the tank to be drained, 

K holds the doors closed 
sd by the apparatus, 


‘open the garage doors when ready to 
run the ear in for the night has frayed the 
temper of many a motorist after an other- 
wise pleasant day's trip. Now a man in 
Portland, Ore., has devised x method of 
opening the garage merely by pushing a 
nob while remaining in the car. 

From the house runs water pipe to an 


The post, 
knob control 


Hag) the water 
tank, When full, 
the tank forces 


air into a cylin- 
‘der, opening the 
sgurage doors 


An Easily Adjusted Wrench 
for Odd Corners 


ly adjustable 


‘other is mov- 
able and supplied ‘with teeth, which sre 
engaged by a lever pivoted in the handle 
when the desired adjustment has been 
ade, It is useful for working In odd. 


Stubborn Screws Mastered 
by This New Driver 


HAVE you ever, with mounting 1 
picked up for the sixth time a screw 
that you were trying to insert, and could 
not, beeause your hand could not reach the 
{inaccessible spot where it should go in? Or 
perhaps you were on a stepladder and 
‘needed one hand for support. 

‘The ingenious screwdriver here illus 
trated would have spared your feelings. A 
pressure of the handle projects two spring 
clips that hold the serew tightly until it ia 
faafely started. Releasing. the preseuro 
‘withdraws the clips and the screw ean then 
‘be driven in in the usual way. 


The Milk Bottle Is Tamed 


“THIS recently patented cap remover 
‘promises to tame the squirting mille 
bottle, to banish along with the other woes 
of yesteryear the staining dribbles of greasy 
white that at- 
tacked you 
when you were 
in a particular 
hurry, 

Pressure on 
the arm of the 
invention | 


‘causes a barb to 


pierce the eard- 
board. A gentle 
upward lift 


cap from the | / 
bottle. Pressing 


then takes the 
a small spring 

releases the milk-bottle eap from the barb, 

__ The device replaces the eap as handily us 

it, accomplishes the removal, an added 
advantage, for it is in this replacing that 
the worst disaster often lurks. « 


A Punch Check Protector 
Weighing Eight Ounces 


HIS handy check protector can be car 
ried in your suitease, or even in your 
pocket 
It weighs about eight ounces. The dé 
vviee operates much as does. conductor's 
punch, the inked characters being forced 
into the fiber of the paper. ‘The correct 
position of an impression is assured by & 
simple gage, ‘The feed is automatic. 


Small Hand Vacuum Pump 
Has Many Utilities 


A BAND vacuum pamp with a gage for 
luse where the container to be ex- 
hhausted is small, is a recent device offered 
doctors, dentists, chemists, and laboratory: 
‘experimenters, 
tomeet thenow 
widespread 
need for a 
hhandy, quick 
means of ereat~ 
‘ing vacuums, 
‘A rubber cork: 
fit a 
standard bottle 
tightly is ate 
tached to the 
pump, so that 
‘operation of the 
plunger creates 
‘vacuum in the 
bottle. The suc- 
tion hove is at- 
tached at the 
side of the 
pump, near the 
‘cork, the liquid 
or other matter 
passing into the 
bottle and not 
into the pump 
or gage. It is 
mid to le 
liquids 26 feet, 
‘Besides its 
utility to those 
mentioned 
above, the de- 
vice should 
prove useful to 
draw liquids 
from steam 
traps, the base 
of motor boat 
engines, ete. 


Stationery for the Blind 


down th 


sheet. ‘The idea that makes this 
possible, that of perforating. lines on sta- 
tionery with an unthreaded sewing ma- 
chine, was conceived by Mrs. E. F. Coyle, 
of Bartow, Fia., who used it first to help a 
blind relative. 


‘The lines are made amply wide apart. 
‘The writer follows the line with the fore 
finger of the left hand. If the little finger 
of the right hand is allowed to rest on the 
paper, the writer will know when the edge 
reached. 


Making a Power Plant of Your Ford 


pulley that makes a mobile 
power plant, adaptable to home, work= 
shop, or farm néeds, out of a Ford is the 
latest achieved sucess of inventive genius 
‘in making your automobile a more accom 

plished mechanism. 

‘The simplicity claimed for the invention 
fs striking. No jacking up of the car or 
changing of wheels is required. The device” 
fs attached to the ear near the starting 
‘erank, by any one and within a few min- 
tutes. "It is fairly small and unobtrusive 
looking, so that it need not be detached 
when not in use. To put the invention to 
work, one slips the belt over the pulley 
backs the ear to tighten the belt, and starts 


Mud-Spattered Pedestrians 
Befriended by Inventor 


JOTOR-CAR wheels are said not to 
splash ‘mud on pedestrians when 
equipped with the brush here illustrated, 
‘The photograph is from Paris, where a 
thoroughgoing series of experiments re- 
cently was conducted to determine the 
‘most effective means of splash prevention 


A Berth for the Baby in a Matter 


Left: The power 
plley and a Ford 
awing logs. Be- 
Tow: Sketch show. 
fg bow the pulley 
enables at auto 
small workshop 


the engine 
trolled by a variable speed governor that 
controls the gas feed.” A considerable re= 
‘sultant gasoline saving and the prevention 
‘of engine racing are claimed for this gov- 
ernor. A clutch throws the power off and 
fon, 0 that stopping and starting the engine 
in unnecessary. 

Those who have observed automobile 
‘engines when they are developing maximum 
power willvealize that this invention enables 
4 Ford engine to run a small workshop. 


Your Clotheslines Need Not 
Be Slack Now 


GEACK clothealines can be avoided by 
‘use of this rope-joining clamp, 

It consists of two pieces of hard wood, 
‘one recessed and receiving a short stripinthe 
recessed portion. Two holes are in each 
block, alined so that the rope may be 
threaded through one hole in each 
and back 
through the 
other hole 
in each, A 
third “hole is 
close to the end 
of the recessed 
portion of the 
larger block 
and the rope 
end extending 
through it is 
engaged by the 
‘smaller clamp- 
ing block. 


PECIAL sleeping accommodations for 
the baby are now possible when the 
family goes out for a Sunday in its motor- 
eyele car. ‘These useful -throo-wh 
modifications of the trailer idea 
thus made still more effective com- 
petitors of the small family ear. 
‘The inventive dad who figured out 
this hammock saw to it that baby was 
made as comfortable as soft places 
‘und shelter from shocks could 
make him. ‘The movementa 
of the ear, as conveyed to the 
hammock, are converted into 
an easy, pleasant motion. 
‘The inventor says that his 
baby never succeeded 
in getting out, adding 
that if his baby cannot, 
no baby can, 


Science—a Modern Sherlock Holmes 


Exploits of Today's Police Detectives Surpass the Imagined Feats 
of Fiction in Tracing and Preventing Crime 


detective, who previ- 

ously existed only in 
‘books and on the stage, has be- 
come a real and potent figure 
in the endless war between the 
police and the eriminal. More 
and more American police are 
employing science in the detec- 
tion of crime, surpassing the 
imaginary exploits of Dupin 
and Sherlock Holmes, because 
when Poe and Doyle created 
their fictional heroes the ex- 


Ree the scientific 


traordinary tools with which 
‘modern science today arms the 
law did not exist. Radio, th 
airplane, even the automobile, 


of practical developments in. 
paychology, physiology, chem- 
intry, toxicology, and the other 
‘sciences which the police now 
use, either themselves or 
through experts, had not yet 
een achi 

‘When a womas 
‘escaped from a 
on a few months ago, abe used 
fa swift motor ear and an air- 
plane in her flight across the 
Mexican border. But the 
Police called upon the posstbili« 
ties of modern science far more 
prodigally in pursuing her, 


© Fevnone| 
Chemically intensifying fingers 
prints on a window pane 


Motor cars, motor boats, 
radio, the telephone and tele- 
graph and airplanes were 
[pressed into service in spread~ 
ing the net that eventually 
‘enmeshed her. 

‘This instance illustrates a dra- 
matic feature of the bitter warfare 
‘between the police and the erim- 
inal. For years the latter has made 
eager use of the new develop- 

to further his dep- 
ist society. The 
oxyacetylene torch, for example, 
by whose fierce heat the stoutest 
meta's may be eut like butter, was 
quickly seized on by the safe 
cracker, who has used as well the 
most violent explosives devised by 


By Richard E. Enright 


Police Commissioner of New York City 


Fred Sandberg, of the Washington, D. C. 
Police Department, said to be the greatest 
finger print expert in America, reading the 
story of a print through a magnifying glass 


the chemist, The automobile, the motor 
boat, and later the airplane, are used by the 
burglar, the bandit, and the drug runner. 

Tt has been only by keeping several steps 
head of the criminal in the employment of 
acientifie weapons that the police have been 
able to cope with him. 

‘Nowadays the detection of crime has be- 
come an exact science, founded on very 
definite principles. Like all other sciences, 


it promptly applies new devel- 
opments in other fields to ita 
Purpose. 

A month or 50 ago a squad of 
police in New Jersey went to 
arrest a former convict wanted 
for bank robbery. He opened 
hhis door at their knock and 
turned an automatie pistol on 
‘them, killing two and mortally 
wounding two others. Then he 
fled to the attic, closing a trap- 
door on his pursuers, There 


was no escape for him, But 
how was he to be captured? 


likely to prove a long and dan- 
gerous process, But acience 
gave the prisoner to the law. 

‘A detective obtained several 

ras grenades, kept 
inst mobs. | Cate 
tiously the officer opened the 
trapdoor and toued in a 
grenade. The fugitive began 
to cough painfully as the fumes 
spread through the attic. Then 
the trapdoor was slowly raised 
and the man descended to sur- 
render. 

Knowledgeofanatomy, phys 
fcs, and paychology, too, are 
vital to the law. Such knowl 
‘edge enabled the authorities to 
bring to justice the murderers 
of “Honest John” Bruen, a wealthy New 
‘Jersey cireus proprietor, about a year ago, 

From a pair of footprints in the ground a 
few fect from the window through which 
Bruen was shot, detectives were able to 
describe the murderer as short and alight, 
facts read in the depth of the impressions 
and in their shape. 

‘The job of finding the one short, slight 
‘man who might have shot Bruen among the 
‘many who answered that scanty description 
required long and patient work, but the 
detectives at last succeeded, ‘Then, by 
adroitly questioning the man—that is, by 
the use of applied prychology—they drew 
from him a confession that proved him 
the murderer and the dead man's brother- 
inlaw the instigator of the crime, 


Broadcasting a police alarm. 
‘This radio apparatus has a 
range of 30,000 square miles 


‘This use of practical psychol- 

‘—or, to call it by a simple 
ame, keen understanding of 
1uman_nature—is one of the 
ost effective weapons of the 


Jat a time, ‘Twenty minutes 
fiater one had confessed. 


Psychology in Action 


Assuming that the four em- 
Iployees, informed that they 
Iwere to be questioned by 
police officer, would expect to 
be treated more or less severely, 
the detective adopted an attl- 
tude anything but formidable. 

‘The guilty man, prepared to 
lofter defiant denial of any 
knowledge of anything con 
Inected with the theft, was dis- 
farmed by the detective's man- 


“Lt you know anything,” the 
officer sald, "I'd advise You to 


—," mene 

of one of the 
femployees previously. inter~ 
viewed, “I hate to think he did 


it—a young man, married only a year, with 
fa baby and a little home he’s just bought.” 
He continued in similar vein, never once 
Fauggesting that he suspected the m 

him, leading him to believe that 
members of the department, 
ticularly, were under suspicion. 

‘At last the clerk broke down and con- 
Hessed, He wanted to eseape suspicion and 
punishment, of course, but he was not able 
to see a man who had worked beside him 
tulfer for his wrong. 

‘The detective who understands practical 
paychology ean vary his form of questioning 
to got the information he desires from 
‘habitual criminals and amateurs alike. 

Paychology is a major subject in, the 
school for detectives. that we opened re- 
cently in the New York Police Department, 
Study of mental impulses, emotional 
‘stresses and motives 
is made, Members 
of the department 
fare taught, too, to 
better their -mem- 
ories and sharpen 
their perceptions by 
‘the use of psycholog- 
{eal principles. 

Criminology also 
is studied, the po- 
iceman being taught 
to differentiate be- 
‘tween the various 
ériminal types and 
to use definite meth- 
‘ods of approach and 
questioning in his 
investigations. 

Practical details 
of police work, such 
‘as shadowing sus- 
pected persons, cone 
‘cealing identity, and 
using descriptions 
to pick persons from 
a crowd, are taught 
<by means of clearly 
‘defined principles. 


PUPULAR SCIENCE MONTHLY 


Richard Enright, Police Commissioner of New York City 
‘and author of this article, dlustrating a lecture before that 
City’s famous detective training school, which he founded 


RIME costs Americans un- 

‘numbered millions annuat'y 
more than enough to pay th 
tion's Income tax. 


nique of the modern sleuth. 
farther, venturing this 
Prophecy? 


—— 


‘Through finger-prints acci- 
dentally left at the scene of th 

crime, every one who reads the 
newspapers knows, the perpo- 
trator is frequently discovered, 
‘scientific methods having been 
devised of intensifying prints 
left on doors, articles of furni- 
ture, weapons, and window- 
panes, so that they may be 
photographed. With the com- 
ing of radiophotography, these 
finger-prints, and in some cases 
actual photographs of the 
criminals, will be flashed all 
‘over the country within a few 
minutes after the discovery of 
crime, 


How Chemistry Helps 
Chemistry and the micro- 


scope are additional scientific 
means frequently employed in 
investigating erime. In do- 
tecting bloodstains on clothing, 
studying inks and. paper In 
forgeres and similar ease, ine 
Vestigating arson, nareotie and 
poisoning eases and in the per= 
formance of autopsies, chemis- 
try is widely used, ‘with the 
microscope as a valuable ad- 
junet. More than once the 
Analysis of mud on a prison 
shoes or clothing has. proved 
his presence at the scene of 
crime. Under the microscope, 
typewriting done on different machines and 
by different persons has been shown to pos 
seas as many pointa of varian 

rmanahip of in 

proved lavaluable in the unraveling of many 
crimes in which typed documents were 
fundamental evidence. 

‘The action of the heart is the basis of 
number of methods for compelling prison 
rs to tell the truth. The heartbeat, tho 
blood pressure, and the rate of breathing, 
medical men have found, vary considerably. 
Under stress of sudden excitement, auch a 
might be occasioned by hearing a damaging 
question and endeavoring to supply an une 
truthful answer. Accordingly, there has 
been devised apparatus, which, when con 
nected with the subject's body, records 
graphically the action of the heart and 

Tungs "and. shows 
variations that may 
arise from the mene 
tal strain of ‘fabe 
cating am answer 
to a pointed ques 
tion, 

The recent 
remarkable develop- 
‘ment in radio com= 
‘munication already. 
h 


how soon I should 
not care to. predict 
—acience will cause 
premeditated crime 
virtually to vanish 
from the earth by 
making the hazards 
‘of wrongdoing too 
formidable to. chal- 
lenge. Weshall then 
have to deal only 
with crimes. come 
mitted in sudden 


passion. 


Copy Holder Prevents Eye Strain 


TSE Se See es 


NINGENIOUS | 
oy Heller for 
‘ypiete “that come | 
Ee sever! “une 
tual fens a the 
Ines stenographie 
Ienury ofered by ine 
watieacenee’ Ae 
Upright frame. ae 
thehed to the types 
writer at the Tear 
old we copy, The 
Ite merad into 
wovetonsts ties 
tion ofthe 
ween 


light, 
the 


from 
ultra-violet and in- 


which 


‘thai 
injure 


fravred rays 
jometimes| 


sensitive eyes are Above: The new 
filtered, illuminates ©" = protecting 
the line to be copied. 0.9 oh er 
‘The line is made fitered. from. the 
tilleasier to read by gyrificia light anc 
longitudinal lens 9 lens jmagnifies 
that adjusts readily, words and. ines 


| 
| 


TT HESE workmen are covering # root 
with the new hexagonal asphalt 
shingles that lock together on the roof. One 


corner of the shingle is doubled under and 
the double thickness is piereed by a gal- 
vanized metal strip projecting slightly be- 
yond the edge of the shingle. 

and the doubled porti 

Vetween the shingles, interlocking them. 


Ingenious New Locknut 


OWN here is a 

locknut for se 
‘curity where strains 
‘and vibration tend 
to loosen ordinary 
nuts. 

The lower nut is 
‘screwed on the bolt, 
which has two op: 
posite fint surfaces. 
A. V-shaped spring 
‘washer slips on, its 
square central open- 
ing fitting the bolt's 
flat surfaces. The 
‘washer's two under 
faces have each a 
shoulder that en. 
gages the shoulders of the lower nut, 
raAtatber nut with notches in its lower 
face is screwed down against the washer. 
‘The washer's V points lock into the notches 
of the upper nut, thereby locking both the 
‘washer and the upper nut in place. 


Heater-Fan Stool Aids in Shoe Fitting 


FOOTEASE pow 
der and the deft 
hands of the salesman 
are now supplemented 
by another important, 
ingredient of shoe- 
purchasing comfort. 
The salesman's stool 
pictured herewith 
contains a small elec- 
tric heater for cold or 
slushy days and a 
small electric fan for 
hot days, 

‘The sense of com- 
fort that induces a 
purchaser to accept 
8 pair of shoes as her 
articular pair thus 
may be contributed 
to by obtaining the 
ideal foot  tempera- 
ture for fitting, says 


‘A ewitch controls heater and fan attached to stool 


the inventor. 


Foot pressure 
ralacs the door 


CCHAINAND PULL 


gone 
feral 


Ash Dust Nuisance 
Ended by Sliding Can Top 


HE, householder who. must serve as 
‘valet to his furnace all the winter une 
oubtedly will be interested in the device 
shown in the lustration above. Tt in nash, 
Gust eliminator, which permits him to 
empty the ashpit without covering. is 
lothes with dust and inhaling it. 
placed over the top of 
‘When a shovel of 
in, pedal lifts a lide 
al ‘of the foot permite 
the door to fall back into plnee, thereby 
imprisoning the cloud of dust. 


A Cane, a Saw, and a Seat 
Are Cleverly Combined 


Ino a soat, likewise a saw, 
f this versatile cane is in 

two sections, each of which can be swung 

in opposite directions to a horizontal posle 

tion and clamped there, ‘The cane i thus , 

converted into 

a temporary 


seat or stool 
capable, it is r 
said, of up- 


‘of ita ea 
pacity for bear- 
ing weight, is 
hollow, and 
contains a nar 


by withdrawing 
the handle. See 
picture below. 


Tt Jools like a 
cane, but with 
ina minute 
Hoan be con 
verted into 
‘seat of a small 
‘wood saw 


ROM long experiment and repeated 
failure, a Spanish inventor, Juan 
Lacierva, has developed _a new type 

of nirplane, the “autogiro.” ‘The name is 
derived irom the self stabilization accom- 
plished by a four-bladed horizontal screw 
turned by the wind produced in light. An- 
other remarkable ability claimed for the 
machine is that of landing with virtu- 
ally no forward speed and within a few 
Hoot. It is sald to fly successfully with- 
out iateral control, and locking the ele- 
‘vator controls affects the behavior of 
the machine in no way. 

‘The machine is not a helicopter. In 
‘a helicopter the blades that seem to 
correspond to those shown above the 
Spanish machine are the actual pro- 
pellet. In the “autogiro” this four- 
bladed screw isa sort of wind vane, not 
connected with the power plant, 

‘The vane is not controlled by the 
pilot, but the blades are so arranged 


Self-Stabilizing Plane Lands in Small Space 


‘Above: Position and construs- 
Yon ‘of the unique’ four-bladed 
stabilizing vane 


that they adjust themselves to the 
machine's motion and to the centrifue 
fal force of their own rotation, ‘This 
automatically insures stability under 
all conditions, even in making a turn, 

The plane, driven by an B0-horsepower 
‘Le Rhone engine, is said to have attained a 
sspeed of from 40 to 65 miles an hour in hori- 
zontal flight. The velocity of the blades 
of the “autogyroscope” is greater than tl 
forward speed of the machine at any timo 
when in flight, the rapidly revolving serew 
acting both as a stabilizer and ax a brake, 
giving a wide range of speeds and angles of 
flying. Its tendency to “brake” the ma 
chine permits the making of landings in 
limited spaces, 

‘The “autogiro” weighs 1100 
pounds loaded. 


about 


Carbureter Uses Kerosene at 
Higher Engine Speeds 


carbureter that supplies 
il the engine has been run- 
ning long enough to use kerosene, where- 
upon it supplies only the latter, now is 
offered the ear owns 
‘of a Miami, Fl i. 
‘The device much resembles the ordinary 
carbureter, 


id with the intake manifold, 
ins a two-way leaf valve actu: 
ated by the air taken through the manifold. 
‘The gasoline bow! is in position when the 
car starts, But when the air velocity 
through the two-way valve reaches approxi- 
‘mately 200 feet a second, it causes the bowls 
to shift and kerosene to be fed to the motor. 
As kerosene eannot be used in throttling 
down, this action is reversed when the air 
velocity falls below 200 feet. ‘The valve can 
e adjusted to a different air speed, so that 
% motorist gets full mileage from any fuel. 


Helicopter to Try for $250,000 Prize 


PERHAPS the mont striking fault of the 
‘modern airplane is that it requires 
large area for ascension and landing. In 
war, when fire, shell destruction, of engine 
trouble compel a flyer to descend, he fre~ 
quently loses his life and his plane becauso 
pitted and wire-tangled terrain af- 
fords no safe landing 
Even the peace- 
time activities of 
aviation involve oc- 
casional necessity 
for quick descent. A 
plane earrying the 
governor of Oregon 
to California a year 
or so ago suffered 
serious engine trou- 
ble above the Sis- 
kiyou Mountains. 
Landing would have 
been involuntary 
ide. Fortu- 
the pilot 


flying machine 
‘capable of rising and 
descending perpen 
dicularly—would 
virtually eliminate 
these hazards. Also 
it would permit 
more rapid aseen- 
sion. ‘The British Air Ministry, aroused to 
the need for such a device, some time ago 
offered 2 $250,000 prize for a completely 
practicable helicopter. 


‘The machine illustrated here will contest 
for that prise, It is a 15foot, U-shaped 
tunnel of wood, aluminum, and canvas in- 
closing the top and sides of a double 
motored lifting device equipped with twin 
propellers, The driving of wind under the 
‘canvas is expected to raise the helicopter 
perpendicularly with 
considerable speed. 


‘The new Curtis V-2 tunnel type helicopter 


‘The machine will be provided with two 
200-horsepower airplane motors, each driv- 
ing a 10-foot propeller. 

‘The pilot sits between the motors. 


Professional Donors of Blood 


Science Develops Strange New Way of Earning a Living 


By Robert E. Martin 


LOOD transfusion, which 10 years 
‘ago was a rare operation, resorted to 
only th desperate emergencies and 

frequently with fatal results, to-day has 
become an ordinary routine operation in 
the treatment of many common ailments, 
Physicians have found that the transfer of 
‘blood from one person 
to another is an effec- 
tive treatment for at 
least 28 specific mala~ 
dies, including typhoid 
fever, pneumonia, coal- 
gas poisoning, hemor- 
rhage, infections, blood. 
poisoning, shock, and 
many debilitating con- 
ditions, 


Danger Eliminated 


New knowledge of 
the nature and meth- 
‘ods of the operation 
now enables rurgeons 
to perform it with no 
danger either to the 
parr, who ives, the 
ood or to the patient. 
who receives it, In 
fact, so common and so 
ssafe’ has the operation 
become that many per- 
fons are earning. thelr 
living either wholly or 
in part as professional 
donors of blood, At- 
tached to every large hospital is a group 
of 80 or 40 healthy men who are on call 
by telephone at every hour of the ds 
and night, ready to hasten to the oper 
ing room and save a life by giving a 
blood transfusion. 

‘The faculty of Ove of the largest univer- 
sities in the East announced that several 

dents were helping defray their college 
expenses by giving blood for transfusion. 
Within the last few weeks the police of 
Washington, D. C., were required to sub- 
rit to blood tests as'a means of determining 
their fitness to give blood in the operating 
room. Members of the fire department also 
are to be tested. 

‘The development of the science of blood 
transfusion is due almost entirely to dis- 
coveries made by American surgeons since 
the beginning of the World War. Most im- 
portant of these was the discovery that not 
all human blood is alike, but varies in bio- 
logical qualities, just as coloring of hair, 
‘skin, and eyes dif- 
fers’ among mem- 
bers of the Cau- 
asian race, 

Surgeons now 
know that there 
are at least four: 
main classes oF 
Kinds of blood, 
with many sub 
divisions between 
teach class, They 
know, too, that 
quality of blood 
inherited, just as 
yellow hair and 
blue eyes may be 
inherited. How- 


lever, like the physical characteristics men- 
tioned, an individual's quality of blood is 
not necessarily the same as that of his father 
cor mother. Rather, it is likely to be the 
‘same as that of some more remote forebear. 

‘The fact that surgeons of other days were 
not aware of the four blood groups, but con- 
sidered all human blood alike, was the 
factor believed to be largely responsible for 


“Testing blood of police officers at Washington, D. C., to. determine their 
ito‘ en voluntary to supply bisod 


the serious consequences that once followed 
many transfusions, A few years ago, when 


8 transfusion was decided upon, a father, 
brother, or some other close relative would 
volunteer to give the blood needed by the 
Although people near of kin 
been referred to an of the 
frequently they are not, 
new blood classifieation. 


patient. 
always bay 
“same blood,” 
according to the 


for emergency blood transfusion 


Moreover, if the blood of a person be- 
Jonging to one group is introduced into the 
veins of a person belonging to another, it 
may cause the red blood corpuscles of the 
patient to “agelutinate"—that is, to stick 
together in large, compact masses that 
choke up the tiny’ capillary veins, impede 
circulation, and cause fever. Hence, sur- 
eons now select as the giver of blood a per- 

son. whose blood be- 
Tongs to the same group 
a that of the patient, 

‘The patient's blood 
classification is deter- 
mined by mixing sam- 
ples of hhis blood with 
serums prepared from 
the blood of persons 
whose “blood groups" 
are known, Usually, 
with professional 
Blood-rivers on hand, 
the surgeon selects nev 
eral belonging to the 
same blood group a 
‘that of the patient and 
repeats the testa, mix- 
ing their blood and 
that of the patient 
under the microscope 
in order to be certain 
that, while they belong 
to the same group, they 
do not belong to cer- 
tain subdivisions there- 
of, Through these tests, 
‘the surgeon is nasured 
that he may attempt 
the operation safely, 
Where once it was necensary to dinvect 
sm artery from the donor's arm and sew it 
to the patient's artery—n complicated 
‘process requiring a large incision—recent 
evelopment of ingenious apparatus makes 
it poasible now to perform a transfusion in 
‘which a pint of blood is exchanged in a few 
minutes and with no incisions larger than 
the injection of hypodermic needles into 
the veins of patient and donor. Neither 
suffers pain, inconvenience, or shock. 

‘Although’ professional donors are being 
used more and more, recent investigations 
Indicate that better results are obtained by 
using the blood of a relative or friend of the 
patient, provided a person in the proper 
group will volunteer. A healthy’ man, 
surgeons say, is not harmed by the loss of a 
pint of blood; but six transfusions a year 
are about as many as the strongest person 
‘ean stand. In consequence, surgeons en- 
deavor to prevent blood donors from mak 
ing their “profession” too profitable by sub- 
mitting to transfusion too frequently. 
‘Those who elude the vigilance of 
goons and give blood oftener than is ad~ 
ised, lose vitality, become feeble and pale, 
and their blood under test is found to be 
{hinner and weaker than that of the pa- 

ient. 

‘Medical men believe that the scope of 
‘usefulness eventually will be extended be- 
yond the treatment of the 28 maladies for 
which blood transfusion now is being em- 
ployed. In the meantime, the operation 
has bess made safe and’ comparatively: 
simple;_ safe for the patient if proper tests 
fare made before the selection of the blood, 
donor, and safe for the donor if he does not, 
‘attempt to submit to the operation more « 
often than the surgeons advise, 


‘Oitars bwin 
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Conquerors of Metal and Coal 
Ninth Article in “The Story of Man and His World” 


By E. E. Free, Ph.D. 


‘OST of us live, reall 
‘not on meats and vei 
tables, but on coal 


‘and also on iron. 

By the mastery of these two 
materials, which has given us, in 
turn, tools and machines, man 
hhas ‘been able to multiply the 
food supply of the world perhaps 
a thousand times. 

‘We get our food nowadays, 
not so much from the mere 
niatural productivity of the soil, 
‘as by the help of the metal that 
is the backbone of our civiliza 
tion and of the black mineral 
that drives most of the machine 
ery of the world, 


Coal and Iron Mean Life 


If nome magic power were to 
remove suddenly from the world 
all of our iron and coal, as well as 
the oil, our newest substitute (in 
part) for coal, nine tenths of the 
Population would vanish In loos 
than one generation, 

Without iron tools the farmer 
‘could not maintain the yields of 
foodstuffs from his acres, With= 
‘out coal to make steam and run 
‘our railways and steamships we 
could not move even what fool 
there was to the places where 


water, intent to clutch a fish, or 
thirsty cave dweller braving 
light to gulp a drink, saw 


lumps 
‘seemed beautiful enough to be 
alive, Once in a while he took 
some of thom home with him; 
some were the clear crystal 
pebbles that we call gems, some 
‘were the heavy yellow lumps of 
gold. ‘Thus began the gathering, 
of treasure. 


Our World Built on Beauty 


It is significant that this find~ 
ing and keeping of gold, which 
was the first step toward coal 
and iron, was, at bottom, a re 
sponse to beauty. ‘The ape-men 
gathered gold, not because they 
needed it, but because they Itked 
ft, This is an answer for you to 
sive the materialist when he tells 
you that beauty is of no use in 
the world. Say to him that the 
material civilization of which he 
in so proud, the coal-iron basis of 
all our Boasted wealth and 
artistry, began, literally, with 
the attempt of ancient men to 
carry home a litte bit of beauty. 

‘The second and less important 
step toward coal and iron was 


people were waiting to eat it. 
"The vital Importance that 
these material things—coal and 
{ron and oll—have come to 
{in the world of living mat 
another Instance of the fact that T hi 
‘emphasized so many times in this series of 
artices—the fact. that evolution is not all 
over and done with, but is going on in the 
‘world every instant, ight here and now. 
‘The story of evolution did not stop with 
the perfection of man’s body or with the 
Alocvery of evaation or of weet. One 
‘the main scenes of 


the relies that have come down to us, from 
the gold beads and bite of copper and frag- 
‘ments of iron tools that scientists have dug. 
‘out of the discarded rubbish of the ancient 


doubtedly gold. This fact is easily explain- 
able. An apeman bending down over the 


this story, scene as 
significant! as any of 
them for the future of 
man and his world, is 
that which shows the 
gradual conquest of 
materials like the met- 
als and of power like 
that we get from co: 
‘Today, right under our 
eyes, there is going on 
this’ conquest of the 
world by man, a con- 
quest for which the 
ong history of mar 
bodily evolution was 
merely the preparation, 
‘The first step in the 
progress that has given 
is, in the end, our mas- 
tery of coal ‘and iron, 
was the discovery of 
the first metal. "7 
happened long before 


papyrus, it 
Shows a gold 


{he beginnings of writ~ an" MEET (Geseiciie 
story, but some- more than  {cf'irmns 
sthing of Row it came forty‘ cae Joann 


‘about we can read from turies ago 


fled “by raising 
the foot and sim 
ultencously 
pulligg th 
String. Then foot 
presire forced 
Sir into the Bre 


the discovery of silver. Like 
gold, it was first gathered be- 
cause it was shin 

secur in the rocks an the fred 
mets 

But though gold and silver were the bee 
innings of this material conquest, they 
were not themselves its instrumenta, So 
far as we know, no man ever made tools of 
them. ‘They were ornaments, treasures, ob- 
jects of art in ancient times, just as they are 
today. The first useful metal was copper. 

‘The most ancient copper objects found 
‘are about 10,000 years old, 

They were recovered from the lowest 
strata of the ancient village site at Anau in 
Western Asia, which is about the locality, 
if you remember our chapter on the men 
who invented civilization, where human 
society first began. ‘These earliest known 
copper objects are beads and little plates 
and rods. It is unlikely that they could 
have had any use. Probably they were 
merely ornaments and treasures, 


Drama around Primitive Fires 


But how did men come to have them? 
Copper nuggets are not found loose in 
streams. We cannot believe that primitive 
‘men acquired all at once, by inspiration, 
‘the skill to get the metal from its ore, 
‘The most plausible suggestion is made by 
the distinguished English archeologist, 
Lord Avebury. It may have happened, h 
says, that primitive men, when they built 
fires for cooking, accidentally got into the 
fire some chunks of rock that contained 
copper. ‘The heat would melt out this cop- 
per. Later on, some curious individual, 
hunting through the ashes, would find th 
little metal beads. Such copper beads 


would be considered, of course, merely an- 
‘other variety of the “shining stuff,” the 
gold and silv 

If we may judge from the remains of 
‘Anau, it was some centuries, perhaps as 
‘much as 1000 oF 1200 years, before anybody 
made the next important discovery about 
‘metals—the discovery that eopper could be 
‘used to make tools. 

‘This discovery, when it came, was an- 
other of the turning points in the progress 
of life. Henceforth man was to make his 
own materials, His face was set toward 
the mechanical, power-using civilization 
‘of the present, the civilization that we 
have ealled the Age of Coal and Iron 


Men Find a Use for Beauly 


This discovery of the usefulness of 
metals, as contrasted with thelr mere 
beauty, seems to have happened about 
‘8000 oF 10,000 years ago. In those days 
tthe tools of men, their spearheads, arrow 
points, needles, and fishhoo! made 
either ‘of flint ‘or of the harder kinds of 

such as ivory, The chief industrial 
was stone. Men had quarries 
here and there over 
the world where a 
ood quality of stone 
‘was to be obtained. 
From these quarries 
the crude flints or the 
implements manufac- 
tured from them by 
skilled workmen were 
carried by a sort of 
rude commerce all 
‘over the neighboring 
parts of the world. 

Now this estab 
lished use and com 
rmeree in flints was a 
very important pre- 
liminary to the use of 
copper. Men knew 
all about flint. tools, 
‘The spear or Knife of 
‘well worked stone was, 
as familiar a thing 
then as a pocket Knife 


that is by pounding it. 
In this fashion, then, men may have come 
upon the knowledge of how to get copper 
cout of the rocks and of how to hammer it 
into useful shapes. 

‘The next steps toward the Age of Coal 
and Iron were easy. ‘The regular manufac- 
ture of copper from its ores, the making of 


About 1500 or 1200 B.C, iron tools and 
‘weapons began to appear. The Aryan in- 
vyaders who came down from the north into 
Greece and began the great Grecian civiliza- 
tion knew all about iron and used it freely. 
Lumps of iron were the highest prizes in the 
carliest Olympic games. 

Where and how these men learned to 
make iron we do not know. It was a 
natural outgrowth, probably, of the pre- 

vious industry of 


iy now. And It is a 
‘very significant fact that the first spears and 
knives of copper copy exactly the shapes of 
the earlier ones of sione, 


‘The meaning of this is clear. ‘The first 


‘made him think that he could do this? 


Learning How to Shape Copper 


Hore again wo must imagine, T think, 
the occurrence of a happy accident. Some 
day a potter or a hunter making ready to 
‘cook his food, built a fire more than usually 
large and hot. There was copper in it, too. 
‘The copper melted out as usual, but instead 
‘of making merely beads among the ashes, 
there was enough of the metal to run out in 
‘a stream and make a thin plate-like form 
that may have looked like a spearhead, 
kknife, or some other imple- 

ment already familiar among 


stronger and sharper implements from it, 
tthe discovery of the harder natural alloys. 
‘of copper and tin that we call bronze; all 
‘were simple and inevitable developments 
from the first discovery of copper and of its 
use. By the time the civilizations of Egypt 
and Babylon were being founded, that is 
bby about 6000 years ago, men had know!- 
‘edge of copper tools and weapons of many 
kinds, ‘The Age of Metals was well begun. 

But iron was still unknown. Its begin- 
rings are as completely lost in the mists of 
antiquity as are the beginnings of the use 
‘of copper. Ornaments of iron and little 
pieces of it that were used, probably, as 
‘magic stones were known in ancient Egypt. 
‘They may have been bits of iron meteorites 
‘There is no evidence that the ancient civil- 
izations used iron at all or that they knew 
how to get it out of its ores. 


Working copper. Men 
of inventive | mind 
among the copper- 
smiths tried other 
sorts of rocks as 
sources of the red 
metal. Somewhere, 
by accident, some- 
body tried an ore of 
iron, With the char- 
coal of the wood fire 
the ore produced the 
metal, in exactly the 
‘same fashion, indeed, 
in which the so-called. 
“Swedish" oF “char- 
coal" iron was made 
in many parts of the 
World down to recent 


Early Iron Workers 


‘The primitive ion, 
of course, was not 
very pure, “Tt was 
obtained in ttle bute 
tons or lumps. "These 
had to be purified by 
heating and pounding 
fon an anvil and grad: 
ually worked together ~ 
into fragments large 
‘enough “to. make a 
tool,” Tho art_ was 
much more dificult 
than the art of work- 
ing copper. ‘The men 
‘who mastered it were 
{important men in the 
community, 0. ime 

portant that.” they 
took, with proper pride of accomplishment, 
the name of their trade for the name of 
themselves. 

‘They were the first of the Smiths; called 
originally the “amiters,” that is, the men 
‘who knew how to pound out the ion. The 
‘many pages of Smiths that you will find in 
any modern city directory are a monument 
really to the early importance of the iron- 
taker in the world, 

‘With the taming of iron we have reached, 
0 far as metals are concerned, the modern 
period of the world. Following centuries 
have added, i is true, several new metals— 
Jead and zine and niekcel, und the still newer 
fones, such as aluminum and tungsten. We 
hhave acquired, too, a kind of artificial stone 
{im the form of cement and many acceseory 
‘materials such as glass and paper. But the 
fseentials of the modern use of materials 

hhad been achieved when one 
prehistoric 


the various tools of atone, 

‘The cavemen, if not intelli- 
gent, were observant. A 
metal shape like a spear 
would not fail to be noticed. 
From this it was a natural 
step to trying it as a spear- 
head. Being tougher and less 
breakable than stone, the 
new copper shape would dis 
close at once its practical 
value. The active minded 


IE Story of Man and His World” will be con- 
cluded in next_month’s issue, with an inspiring 
article by Doctor Free, revealing evciution as the 
compelling | 


‘of the universe. He 


the evolutionary theories apply even to, the stars 
themselves, to the chemical eleme 


‘snow how 


ents, and to every 
other known thing on this earth, as well as to living 
matter and to man. 


his stone ax in copper and an- 
other one had copied the eop- 

per ax in iron. 
‘This had happened about 
Man had 


the Iron Age; but not that 
greater age—the Coal-Iron 
fone. There was one morestep, 
the conquest of mechanical 
power, of steam, and of coal, 
(Turn to page 141) 
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Luxurious Railway Coaches May Take Wing 


‘The project — . construct them the moment sero- 
ger compartment tra _ adv them feasible, 
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‘Voice analysis by observing a dot-covered revolving drum through a fluctuating flame 


Voices Made Visible and Analyzed by Science 


“Ti volces of some opera singers thril 
us; others merely please us, Do you 
know why? 

Scientists have known that the effect of 
1 singing voice depends on two qualities— 
intonation, and vibration, involving the 
‘emotional ‘qualities of the tone. But it 
remained for Dr. Max Schoen, of the De- 
partment of Psychology, Carnegie Institute 
of Technology, to explain why intonation 
10 Inrgely affects voice quality. 

By careful analysis Doctor Schoen con- 
cluded that we ean trace many of our likes 
sand dislikes of singing voices to the manner 
in which the singer attacks, sustains, and 
releases each tone, oF progresses from one 
tone to another. To demonstrate this 
theory, he developed a phonograph attach- 
ment to the tonoscope (shown above) —a 
delicate tone~analyzing instrument that 
produces a picture of tone vibrations. 


‘The tonoscope consists of a large motor~ 
drive revolving drum, painted white. On 
the white aurface are painted 18,095 dots 
arranged in 100 rows. The first row has 
110 dots, the third 111, and each succeeding 
alternate row one additional 

‘These dots are observed through a fuc- 
tuating gas flame that can be moved from 
row to row as the experimenter seeks the 
pitch of the singer's voice. The flame is 
caused to fluctuate by vibrations of the 
singer's voice on a diaphragm. 

‘As the drum revolves at one revolution 
18 second,,the dots become blurred. The 
row behind the fluctuating flame, however, 
is seen to move up and down with a jerky 
motion. When a vocal tone striker the 
diaphragm, the experimenter moves the 
flame along the rows until he finds a row 
that seems to stand still. A scale indicates 
the exact pitch of the tone, 


World’s Strongest X-Ray May Vanquish Cancer 


TTACKING 

the still uncon= 
quered scourge of 
cancer with what is 
mid to be the 
‘world’s most power- 
ful X-ray, Dr. Lewis 
Friedman, noted ra- 
iologist, ‘and can- 
ccer specialist, holds 
forth hope. 

He announced re- 
ccontly thatin a case 
faradvanced, he had 
reduced one dimen- 
sion of an internal 
abdominal cancer 
three quarters of an 
inch, using the phe- 
nomenal voltage of 
250,000. 

‘Doctor Friedman 
asserts that the 
rays from his ma- 
chine are identical 
with some radium 
rays. 


, = 


New Instrument to Test 
Hardest Materials 


‘Tests hardness by pendulum oscillations 


AN INGENIOUS instrument for toting 
the hardness of materials has recently 
been developed in England. It consists of 
frame, supported by « ruby or steel bull 
‘which, when placed on the material to be 
teated, oscillates like a pendulum, A 
carved spirit level ut the top of the frame, 
supplied with a scale, permits observation 
wweled by the bubble when 


1a: Imprenon made by pendulum mere: 
maces tight: After the 
Pendulum has been stopped. by hardness 


through great distance and for a consider- 
able time. Placed on a soft substance— 
ead, for example—there is no oscillation at 
all. ‘This furnishes an index ns to the rela 

ive hardness of materials which is recorded 
{in terms of the arbitrary figures furnished 
by the movements of the bubbles. 

‘Two methods may be used for determin 
ing the hardness of a metal—observing the 
distance that the bubble moves from zero 
‘with the first oscillation of the pendulum or 
ascertaining the period required by the 
pendulum to swing 10 times. 


Claims Birthmarks Vanish 
under Radium Rays 


IRTHMARKS, even the dark red 
rawberry” blotches, which disfigure 
‘50 many faces, are said now to be eradieable 
through the potency of radium. At a re- 
cent meeting of the American Radiological 
Society, Dr. Lawrence R. Taussig, of th 
University qf California, announced the 
successful use of radium rays in destroying. 
‘variety of birthmarks, He declared that 
hho great time was required and that the 
eradication was not paint 
‘Dr. Lars Ealing, Swedish radiologist, « 
rendered tribute to’ the astounding pro 
ress made by America in radiology. 


Inventive Science Brings Comf 
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nae eas 


HE inventive genius of curative 
ficlence recently hus created the 
three devices here illustrated. 

‘The operating and fracture table sup- 
ports the patient on a long, soft hammock 
from head to lower back in such a way that 
he is accessible for plaster from the top of 
his head to the base of his toes. Moreover, 
he rests upon a soft support that conforms 
to his body outline, prevents pressure and 
permits him to maintain a position that 
is practically that of a person lying in 


Croup kettles, steam atomizers, inhalers, 


OD cr jares 
: paleo 


‘te., it s elaimed, have been made obsolete 
by this recently patented vaporizer. Wicks 
convey the liquid to be vaporized along the 


st 


ort to the Sick 


heated surface of a light bulb. A gauze 
‘screen about the device filters ‘the vapor, 
keeping it fine and moist. ‘The whole is 
attached to a light soeket. 

‘The third invention aerates the body for 
coolness and prevention of bed sores. A 
specially designed spring and a mattress 
‘made in four sections permit the pulling out 
of slides to create air currents about the 
body. 

‘The two central parts of the mattress 
can be removed and a basin inserted in 
the opening. A back rest can be applied. 


New Industrial Gas Mask 
Gives Greater Comfort 
"Ti28 as mask, which beeame 90 erucial 

‘factor in the closing years of the Great 


‘War, has found a vital place in industry, 
and ‘many ingenious improvements have 


bbeen developed by the needs of peace. The 
Intest development is this manifold hose 
‘mask used in oll refinery chambers. 

Tt has neither mouthpiece nor nose clip, 
yet fits the face with perfect comfort 
‘and is airtight. Although, if special con- 
ditions require it, the usual filtering canister 
‘san be employed with this mask to use in- 
side air, ordinarily the blower in the trunk 
shown supplies outside air from a distance. 
‘This blower ean supply six masks at once. 


Pressing Bills Are Reduced 
by Leg Raincoats 


SWEAT man has not taken to the prow 
e's a pair of trousers neatly pressed 
above the line where his overcoat or rai 
coat started doing its duty and hopelessly 
shapeless below that point? 

Rain did this to a Kansas City inventor 
once too often. He retaliated by di 
and patenting leggings of waterproof ma- 
terial, supported in position by adjustable 
telescopic supporters that engaged over the 
stiff edges of the wearer's shoes. These 
leggings shelter the normally exposed area 
land pare off excess presser’s bills from the 
‘vaulting cost of living. 


Surprises for the Burglar 
Wait behind This Door 


[TNOUED be a determined burglar who 
persisted in trying to enter this door, 
His first discovery would be that a stout 
chain prevented it from being opened more 
than slightly. His next discovery would be 
that in opening the door thus slightly he 
‘was sounding a bell, a bell that did not stop 
when his startled hand jerked away. 
‘The bell operates without wires or bat- 
being wound by hand when the bolt 
fs set'and spring-released by pressure, 


Polluted Oysters Cleaned 


A, COMMERCIALLY feasible method 
for making oysters grown in polluted 
waters safely edible was announced recently. 


by the Conservation Commission of New 
‘York. The mollusks are placed in three 
successive basins of chlorinated water, 
‘wherein they wash themselves clean. This 
Process is claimed to be mure effective than 
‘any method short of complete sterilization. 


Shue 
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Cable Supplants Pioneer Radiotelephone 


HE famous “tall 
bridge” between 
Avalon, Catalina 


., the world’s first 
commercially successful 
radiotelephone cireui 
being dismantl 
‘telephone cables, each 27 
miles long, accommodat- 
1g seven simultaneous 
conversations, will re- 
place it. ‘The change re- 
‘sulted from the necessity 
for making possible more 
than one conversation at 
a time and from the re- 
‘quest of the government. 


with an’ elec- 
ie are 


ae 


‘Above: ‘The 
army cable 
ship Dellwood 


Left: Map of 
the route’ the 
‘cables traverse 


Vacuum Tank Is Kept Clean 
by New Filter Box 


0 DIRT, sediment, or water ean go 

our car's va is 
claimed, if you install this emergency gaso- 
Tine tank 

‘All gasoline used is sucked into it through 

1¢ main gasoline line and filtered through 
copper screen. The gasoline then is 
picked up by suction, flowing through a pipe 
to the vacuum tank, 

One gallon of filtered gasoline always is 
available in this emergency tank. Pulling 
fa choke on the dash starts it to the car- 
ureter. Pushing choke back refills tank. 


that the station surrender its wave length 
for use in broadcasting. 

For a long time the radiotelephone con- 
versations were audible to every amateur 
who cared to listen in, ‘Telephone engi- 


neers then devised a method of “scram 
bling” messages so that they were audible 

only to a receiy- 
ing set special- 


posited pro- 
ide a duplex 
Telegraph chan= 
Del ea A cop 
Derstenth cone 
Eenrie withthe 
central conduc: 
for, in ued for 
return path, 
ine 
telephony” por 
ible over the single central Wire 
Accomplished ‘by a nyatem of ‘vatied 
frequencies, analogous to tow used 
in radiotlephony. 

Each ‘of tho two ables includes 
seins f four erent ype cach 

ned for» certain range of Water 

epthe ‘They afer ix use of armor 
write, jute coverings, and other pros 
tecting sheath, but notin the nize of 
‘copper conductors. The shore ends ae 
the most henvly armored section 


Navigation Easier with New Rudder 


US!NG principle that earlier he had 
plied successfully to the steering of 
tor has devised 
that is said to 
obviate the necessity for a steering engine. 
It is claimed also to keep the vessel on 
straighter course. 
The device is really an extra rudder, 
which performs the same function with re- 


‘The ausiliary rad 
der principle orig 
nally was applied 
by the inventor to 
air navigation, with 
‘marked success 


gard to the main rudder as the main rudder 
does with regard to the ship. Its move- 
ments are controlied not by the helmsman 
but by the flow of water past it. It hangs 
free toswing about a vertical axis and when 
deflected, say by a wave, causes the 
rudder to be similarly deflected, nullifying 
sudden shocks and jerks. Previously these 
required a stecring engine of several hun- 
Gred horsepower, which placed a tremen- 
ddous strain on the steering apparatusand on 
the hull. 


‘When the change in water flow ceases, 
‘an ingenious mechanism returns the rudder 
to its original pos hip going back 
to its course much more quickly and com- 
fortably than a steeraman could send it back 
with the wheel. 


operated with entire success, 
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Are You in the Right Job? 


By Herbert A. Toops, Ph.D. 


Research Associate, Institute of Educational Research, Columbia University 


ETTING the right job has been a ‘Yet men without number whose intellectual 
Yering problem tomost of mankind | 16 Your Job Big Enough? | “sipment is average or les, seek to suc- 


ineo the birth of civilization ‘ceed in professions and oceupations that re- 


Prints ma fecnd ke hd out swine, pooetiinn | Soe Del Malina te hanet 
tor tin st tech, tr hewmen soe | AMR iets sree ne | Site ftateesal quello of on sctcoaty 
pendent upon his unaided, personal efforts “Four of every. fi special sort. Again, men of high intelli- 


gence often undertake work whose simple 
intellectual demands never can engage 
their hearty interest. 

Early attempts to find for a man the 


Jn wresting: his food, shelter, and clothing 
from nature, from wild beasts, and from 
other men. If he failed, he died. 

But the “square peg in the round hole, 


fer their employers 


the “rolling tone, the “jack ofall trades” | geek men ofr thei « fob thet suited hrm went not mach further 
Shaion'eto neve quiteaudteet pevtre, || tezcaememmeeseen tome | UE ting whet brottelin ot tcnda 
Jar vocation for which their capacities fit paid for their valuable, often un- interested him. This was better than 
them-—all of these we have had wit x | Domed, mci eptieedes ferciag him into some distastetl cccxpar 
in uaiia iar eatery ccreesad: | “Rese bach any wkenine: | Gerber we kebatom steer rostont 


camps, settled in communities, and made | een by those in them. If you feel | selection are apparent. Many persons 
Seclalized division of thee wotk that sameeren in wich Fowadays are intereted in radio and ate 
But the man in the wrong job need re- tomobiles and moving pictures. That 
main a problem no longer. Seience has obviously does not indicate that they 
hit upon ways of determining the right job, should all be radio engineers, automobile 
or at least of making it possible for a ms Science helps the man who has manufacturers, or moving pictureproducers. 
to avoid wasting time and effort on a job found his right niche in the business Personal inclination is often superficial 
which he is bound to f world. and hence an inaccurate and even a dat 
* This new science may ous index. Dislike may be expressed for 
election.” Tt is exact. work that would be en- 


itinao euntie thay once to Test Your Clerical Ability ‘ffany persone expres 


its principles aro ex- ) abedeFghi gj 4 lkine for such pro 


plained, almost any man fessions as banking and 


‘of average intelligence 1|2|3|4 5/6 |7/8/9 10) teaching. Pressed to ex- 
Oe 111215 [1516 17119 20] | Pit Ui profes it 
[21]2/25|24'95/2627/28 2930] wien wil sim that 


nears 
eee aiaaas 25 6272899390] se soe 
31/32/33 |34 35 36 37\38. 99.40) cause bankers usually 
243 8 6 a7 a8 ao 0] Rene 


Tt in based on the 
theory that the principal 
7 i of work are from 10 to 

51/52/53 54'55 56 57 58/59,60) of work, ore from 10 to 


recalled “vocation 


‘cause of voeational mis- 
fits and consequent fail- 
urea is the haphazard, 


FQgsgssepros < 


3 


headlong way in which PROSITE cscs of the com: [61 | 62/63 |64|65|66|67 68|69\70| for the teaching prot 
rush into a line of tons fiers above gs toi 

‘Work without fast deters mark the number appearing in | 71|72)73|74175|76|77|78|79 80] 

Tnining their intellectual the corresponding row and. col- 

fitness for it. No man of 


meager physique and "Work exactly three minutes 


81 |82|83|84|85 86 8758 89/0) 


conception. 
who would be bankers 
because: of the short 
a hours of business, or 
‘career as blacksmith- score is “eacellent.” From isto mar teachers because the 
ing, say, or lumbering. 2% numbers in that time gives rating of "poor schools are closed two = 


GHrormounw> 


54 


days every week and during the whole 
summer, usually know nothing of the long 
hours that bank employees Inbor after the 
doors are closed to the public, nor of the 
nights and holidays the teacher spends 
correcting papers, compiling reports, and 
attending to other details. 

‘The new science of vocational selection 
is based on the principle that if a man says 
he i interested in a certain profession, 
whether he has had any experience at it of 
not, certainly he must have looked into it 
‘enough to be able to answer simple ques- 
tions regarding it. If he can, he proves 
his interest to be more than superficial 


A Typical Carpenter's Test 


It he is considering carpentry, for in- 
stance, a set of simple questions like these 
will test his interest: 
1, What tool do you use to drive a nail? 
2. Whatlong tool do you use tosmooth 
a rough board? 
8, What size hole will a No, 8 auger 
bit make? 
4, What does a “7” on a saw mean’ 
5. What tool is used to turn a bit in 


boring a hole? 

6. What is the common name for a 
20-penny nail? 

7. What tool do you use to drive a 
chisel? 


But the amount of general intelligence 
fone poasesses determines more than any 
other single characteristic or any knowledge 
about a specific thing, what shall be his 
achievement in life, It is important that 
‘one should know whether he is above the 
average, about the average, or below the 
average of his fellows in intelligence, 
‘Vocational selection furnishes an exact 
index to the general intelligence of an in- 
dividual by psychological tests, of which 
‘two are illustrated in this article, 

‘The test on page 53 determines aptitude 
for clerical work, for revealing natural 
speed and accuracy in handling figures, 
lines, and letters. ‘The test on this page 
in an intelligence test to measure the 
‘keonness and adapt- 
ability of your mind. 

But no one should 
consider that the re- 
sults of a few tests aro 
‘conclusive. At the very 
Teast a dozen, of varied 
types, should be taken 
before one ean be rea 
sonably certain that the 
results represent fairly 
your mind's capac 

Wvery corner of the 
mind must be probed 
if all its resources are 
to be revealed. 

‘A reading teat is im- 
portant in indicating 
academic capacity or 
bility to, progress in 
any "work requiring 
quick understanding of 
‘the written page, in the 
study of law, engineer- 
ing, or journalism, for 
‘example. 

Get an encyclopedia. 
Select a paragraph at 
random and read it 
‘ones. Then have some 
one read the same par- 
agraph two or three 
times. Have him ask 
you questions about 
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serve or cannot recall, you are a poor 
reader. The poor reader cannot succeed 
in any profession depending on book work. 

If the test shows you are a poor reader, 
and if you are still anxious to undertake 
ssuch a career, get special coaching on how 
to read and study. Learn your dificulties 


How to Test Concentration 


1 [17 |25|41| 7 [47/22|50] 3 
36| 60) 73 |12 |69| 30/62|53|80) 
|23|48|79 76|72|46| 16 
61|77| 40 42 

9 49) 

63 4 

58 26 

34 59) 

74 35 


‘and then slart to overcome them. ‘Textbooks 
‘on how to read and how to study can be 
‘obtained at any public library. 

In order to attack the problem of what 
you ean do, and how you can improve your 
abilities, take a complete mental inventory 
‘of yourself. This inventory should indicate 
your rating in each of these general tests: 

Ability to 
book work. 

General. intelligence: 
idea of ability to achieve success. 

General mechanical ability: Showing skill 
in manipulating things as against ideas. 

General clerical ability: Showing natural 
aptitude for general clerical work. 


General selling ability: Showing capacity 
for success in dealing with people. This in 
vital to a salesman, minister, or social 
‘worker, Consideration must be given also 
to the fact that diplomacy, rapid thinking, 
‘ability to “give-and-take” gracefully, quick 
decision and the ability to accept criticism 
impersonally are indispensable concomi- 
tants, 

‘The tests I have mentioned furnish 
only the barest outline of the principles 
of the new science of vocational selection. 
‘They are sufficient, however, to reve 
how the principles may be amplified and 
adjusted to fit almost any trade or pro- 

T do not want to be understood as 
wholly condemning the rolling stone. 
Changing jobs may sometimes be bene- 
ficial, provided you know you are working. 
upward, provided your brain and not your 
heart directs the change, 


Square Pegs in Round Holes 


One of the most prominent clergymen in 
the United States—a bishop—spent years 
sper reporter before he studied 
inistry. “He had been fairly sue- 
cessful in the newspaper business, but he 
realized at last that he had advanced as far 
as possible and that his future outlook was 
bleak. Possessing the gift of language and 
deep religious convictions, he decided to 
center the church, His success as a pulpit 
‘orator and executive has been remarkable. 
‘There are many such eases of men attain~ 
{ng success after changing vocations, One 
remember distinctly, For five years after 
leaving school the son of a business man of 
my acquaintance drifted into job after job, 
none of which he kept for more than a few 
‘weeks. Far from upbraiding the boy. for his 
frequent changes of employment, the 
father encouraged him, though his business 
associates insisted that he was ruining his 
on's future prospects by this encourage 
ment. Last year the young man entered 
the employ of a producer of moving pic- 
tures, and there at last found a business 
that really interested 
him. He is now secre- 
tary to the president 
and in line for an ex- 
ecutive position of 
kreater responsibility. 
‘Arrecent study of the 
biographies of men in 
“Who's Who in Amer- 
ica,” shows that one 
out of every five, 
changed the field of his" 
occupation at least: 
conee in early life be- 
fore finding the line of 
endeavor at which he 
succeeded. 
Nomatier what your 
job, it is not the right 
‘one if it offers you no. 
chance for promotion, 
for gaining wider 
Knowledge, for accu- 
mulating responsibili- 
tes, nor if it eaps your 
physical, intellectual, 
‘or moral strength, 
‘These things you can 
determine for yourself. 
If you find you are not 
in the right job, do not 
be afraid to change. 
‘There is ample ma- 
terial in your nearest 


it, If he asks you 
regarding many facts 
did not ob- 


library to assist you 
in determining what 
‘that change should be. 
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Tools of the Insects 


Nature's Inventions Antedate 


and Excel those of Man 


By Ernest Bade, Ph.D. 


sense the rhyssa locates exactly the hiding 
‘A Brush — used by ante place of the larvae, and draws forth its saw. Pliers —used. by ear- 
to clean their felrs For hours the cutting continues, until a wisn to adjust wings 
larva is eached. The insect deposits 
‘OST of the articles in that great egg then within its victim. Sometimes the rigid, but so elastic that it will return to its 
chest of toola that man’s inventive saw is driven four inches into tough wood, original shape after bending. ‘The tip has a 
genius has contrived through the Withdrawal of the tool is sometimes im- sharp point and sharp, inward-curving 
Inborious, inventive ages were invented by possible, becomes wedged in, the insect teeth, and the shaft has a series of depres- 
the insect world fore he fashioned the Gyn of starvation. sions. The depressions 
first. Moreover, Contrasted to these sawing fn the shafts are sharply, 
his tools are us creatures are the wood-boring fciged along their entire 
ally inferior in insect The tremex has per= length, smoothing the 
fected the art of using a natural hole as they enter, In 
auger, The tool, which is as boring a hole for its egg, 
long as the carrier's body, is the insect liftr ita bedy 
chest of the in- ‘as high as possible, in- 
‘sects is equipped serts the tip of the borer, 
with the most 4 bending its Tegn at 
les perfect is Teme at ast" hg 
porte acct a “4 
material, exqu> flat on the wood, 
tite In workman f Stilettos, lancets, and_ augers 
ship, unexcelled k : are the commonest tools of th 
‘in utility. Nature attached insect world. Blood-sucking in- 
‘them to the insects’ bodies— i = sects all carry stilettos with 
to the legs, to the head, to the wich they cut through the tive 
abdomen, wherever they are e sues of the victims ‘until the 
needed. They are made of blood vessels are bared. 
chitin, a material that, unlike fe Even the hammer is to be 
the metal tools of man, ree found in natare. The Brasiian 
tints the action of water'and beetle (Passalida) eatrien upon 
the milder acids, breaking : ane of the segments of the abdo- 
down only under concen- N men tiny chitin. 
‘trated sulphuric, hy hammers that 
Arochloric and” nie —-——~ - work upon strings 
trie acids, Tike projections of 
Saws, plier the samme material 
brushes, augers to produce a con 
okt,” hammers fan's, ingen ined chirping 
tale, tance al is made it hand found, This etl 
theve and yet other F ‘Sefer craftsmen by ives in runway 
oper’ Sires atone wel Ga eetie 
‘sect’s remarkable Borer of the Rcremmed chest of most other insects, 


cheat. Plgmaa. tailed Ingenious tools. On igi cares for its young, 
Probably no bet= fom Riche: | fheechGENGclal: OTEeRck te pera sing its hammer 
ter extmple ofthe Eeib onthe Maton Inge ete aeep. tsk andthe renitant 
‘master tools of the go Nature armed. chirp to call the 
insect world is fur- the myriad hosts larvae in the dark tunnels so that they ean. 
ised than by the thin tay foes the be fed. 
aw of the suly. ineea, with ost The earwig is provided with a imple pale 
Two saws, pliced pf these foals that of pliers, which it uses for drawing ite wing 
lose together, are Weiter neetand Gogether after fight. When thi -smal 


cared Sy tha ee croeng train Shen wing all unayenmeteeali tt 
sock "Thy upper part of ‘ato fon un Gre the wings ser fo ahr wing 
screen pads Hark See et Sau wad pete io perso 
ak i aatoe corte Hee sevcceets (Stercnyul ea tude tac cores 
op Sree" ies "cue tat muy cmap only 
ey Bye ° Sg et eee 
Ay tices tre a conber Sal and hey are heme 
et bealer ones ha op witb A 
fey shened port of tke 
ee nulor riers mony ofa boty, 
cyan ee Fete, porns ths penton toe choad, 
trap thers rten Te brah nae he ic to a is 
Jee Wa this tool te female ty ‘ neuiaarecevn ecoust Oenoeal 
Saw deprecion ina'toig ee Reina fe nnpeoes 
carne The tet othe spiders are provided with 
“rhe Rhys fy hana partie wsanber uot, oueran iar oot 
tasty formldnie “bey se ene secastle the nest to Stas oa he webs 
80 strong it can cut hickory. ‘ ‘These tools also find a use in helping to 
Tabane oa dats othe rect att oe eek 
paigelek ep holee| ie insect tskchest fe truly einplte 
ecb yens ; ons tea ae ar aoe 
\ekchta Sta tomy Sted 3 Si reotuan ofa casei cena 
pogo = aie Seren rene Near oe 
‘trunks of trees. By its organs of fashioning. 
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How: Does Your Mind Count Things? 


0 YOU think in fours 

‘when you count irregu- 
larly placed objects? If you 
‘can do that easily, you have a 
more mathematical mind 


than most, Most persons 
conceive of a group of four 
only with difficulty. 

Many savage peoples use 


the same word for five and for 
numbers greater than five. 
Without reflecting, we do 
not realize that we, too, think 
in tiny groups of units. "Most 
persons visualize seven asa 
group of three and two 
groups of two. A much 
smaller number of persons 
‘inualize it as groups of four 
and three. Numbers. like 
9000 are by most persons conceived as 
three groups of three units each. 

‘Watch your mind as it counts the dots 
above, at the right. Note what groupings 


‘The new wheeled skate, and its in- 
‘Ventor, suggesting new stunts 


This Freak Wheeled Skate 
Greates New Sport 


A NEW sport is here, “pedcycling,” 
sald. to combine speed, kil, nid 
‘hrs in a fascinating blend. "Enthisinate 
for the new aport claim ie wil make rller- 
skating seem drowsy. 

"To each foot iy attached, by straps and 
clamps, “seat” consisting of two eight= 
inch rubber-tired wheele in line with each 
other, ‘The foot rests upon a comfort- 
able spring platform. 

Speeds nearly ax great as those possible 
with ce skates ares to be attainable, 


‘Are there 79 spots here? 


of units it tends to make, Unless the 
mind is wary, the confused arrangement 
will trap its tendency to group anything 
that is to be counted. 


Combined Watch and Timer 
without Second-Splitting 


A, G00D stop-watch is atuxury. Keep 
ing it in condition is expensive. More- 
‘over, it ean be used only for timing, 

‘Many amateur games are timed by stop- 

‘watches when 

less precise 
watch would be 
fas practical. On 
the other hand, 
in tightly eon- 
tested james an 
ordinary watch 
fs inadequate. 

‘The combina- 
tion wateh and 
sports timer 
here illustrated 
(which acts as 
a stop-watch, 
‘except that it 
does not split 
seconds) should 
meet the timing 
needs of any amateur games. Besides, it 
serves as an ordinary watch. It has the 
‘sual black dial and also an outer circle of 
red figures. These latter are used when the 
‘watch is timing. 

A lever protruding through the side of 
the watch and controlled by the operator's, 
‘thumb starts and stops the watch. 


Curved Arch Built | in New Bridge 


Showing the 
eurved arch in 
the Great West: 
mn Gateway. 


] WHEN the great, Western 
Gateway, the fine bridge 
now being completed at Sche- 
ctady,N. Y., over theMohawk 
River, has crossed the first half 
from ‘the Sehenectady side, it 
makes a decided 

turn to the right to 
meet the approach 
from the other end. 
This bend necessi- 
tated the construc. 
tion of what is sald 
to be the first 
curved bridge arch. 
‘This huge bridge 
will span 4436 feot 
and will have cost, 


42. 


The Roving Collar Button 
Is Hobbled 


JURSUING the elusive collar button 
“under the dresser has been an unpoptc 


the boiled shirt. An ingenious Washington 
man at last offers escape in the form of a 
collar button that eannot roll. He aceom- 
plishes this by supplying his button with a 
weighted octagonal base. 

The base of the collar button, being non- 
glrolas cannot rll and the weight koopa 
it right end up, like the salt and pepper 
‘shakers on your table, 


Oddest Automobile Seen 
at Berlin Races 


JS, THE midst of all the striking slea, 
shapes, and colors exhibited by the 
participants in the recent automobile races 
fat the Berlin stadium, the car above was 
‘easily the oddest. 

This ear is one of the numerous automo- 
Live freaks recently turned out by the Koko 
‘Works, of Germany. It develops only five 
horsepower, yet attains considerable speed. 


A Tiny Watch Is Concealed 
within This Ring 


0 TINY that it is concealed within a 
ring and so costly that an expensive 
automobile could profitably be exchanged 
for it, is the watch illustrated above. The 
picture shows its exact size, a half inch 
‘across the face and less than one eighth of 
‘an inch thick. 
‘A tiny, secret knob relesses the ring face, 
which is incrusted with platinum and dia- 


monde 

accuracy of the watch has not 
Team eestbogd tsi sinuve reports 
inany degree, 
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Bridge-Dam Draws Power from Tiny River 


CROSS the 
Huron River 
at Flat Roel, 


Mich., ‘Henry Ford 
has. tecentlycom- 
pleted a remarkable 
dam, 

Usually where a 
dam is constructed, 
a bridge is built just 
below. To Mr. Ford 
this seemed a waste- 
ful’ duplication of 
construction, so the 
Flat Rock dam_is 
also a bridge. ‘The 
Ford railroad crosses 
it'and vehicles also 
are. accommoda 
Moreover, the 
bridge-dam widens 
the ‘Huron River, making it possible to 
navigate barges of a stream upon which no 
craft larger than a rowboat ever before had 
Deen seen. 

"This distinctive piece of construction is 
the latest step in the prosecution of Mr. 
Ford's policy of harnessing small streams to 
generate power for community industries, 


Larger Cotton Yield Increase 
Promised by Freak Plant 


BY, GRAFTING cotton planta to. the 
roots of mulberry trees, P. Dan 
George, a farmer of La Marque, Texas, has 
succeeded in producing a cotton plant eight 
feet tall containing more than 900 bolls. 
‘Three mother plants have produced 59 
pounds of seed cotton, which, if earried out 
(on a field scale, would result in the extraor~ 
dinary production of four bales an acre. 
‘This Mr. George is attempting to do, and 
hin experiments are being watched ‘with 
intense interest by cotton growers of the 
vicinity. 

George enjoys considerable reputation as 
‘a plant specialist, having developed giant 
peppers, seedless watermelons and eucum- 
bers, eantaloupes three feot long and other 
plant curiosities, 


Reclaiming the Sahara 


AVVAST areas of the Sahara Desert can be 
made over into fertile pasture land, a 
food treasury for Europe's teeming popula 
tion and limited agricultural areas, accor 
ing to Gaston Imbeaux, chief engineer of 
| the public works department of the French 
government, 
He asserts that great stores of water 
lerle the desert and that artesian wells 


could tap them, as similar water supplies 
have already been tapped in arid regions 
of Australia. 


At the left: 
The little 


supplying employment in agricultural sec- 
tions during the winter. 

‘The 700 horsepower generated at Flat 
Rock will operate a factory where bulbs for 
automobile lights wll be made. The power 
plant will function also as a “booster” sta 
tion in the power system. ‘This railroad is 
now being electrified, the main power stax 
tion being at River Rouge on the outskirts 
of Detroit. This project is typical of Mr. 
Ford's power plans. ‘The Kouge River, 
Which passes through his estate at Dear 
bora, for another example, has been har= 
nessed four times in five miles. 


How Henry Ford's bridge-dam project tr 


wormed the spot shown in circle 


Skilful Dynamiting Raises Old Dam 


NO? Jone ago 2 ticklish situation faced 
the owners of a large New Hampshire 
factory. They had recently completed a 
‘costly conerete dam, and had laid produc- 
tion plans involving the use of a certain 
amount of power. This amount, their en- 
gineers had calculated, would be furnished 
them by a dam of just the size they had 
built, But it was not forthcoming. 

‘A careful survey showed that an unused 
dam, built more than a half century before, 
‘was interfering with the flow of water over 
the new structure. ‘The engineers had 
ignored it in their plans, partly because it 
‘was only a few yards from the piers of a 
bridge. 

By a delicate piece of engineering, the old 
dam was dynamited bit by bit without 
injury to the bridge. ‘The company’s dam 
then began to deliver the necessary power. 


‘Dynam: z the 50- old 
Guin ew Sarda rom te brags 


Generator Hauled across Mountains 


PRIMITIVE transportation co- 
operated with electrical science 
in this invasion of Chile's moune 
tain, Twenty-four straining 
horses a rugged wagon, satiated by 
Socts and owe gave thee 
get this generator” tof 
Uisimate destination. 


France to 
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England through 


English Channel Tunnel, Longest 


Below: The 


A Dream for 120 Years, Nears 


British end of the 


HIS is the stator, or stationary part, 
‘of the largest electrical generator 
ever constructed, one of 87,000 
horsepower, being built for the Niagara 
Falls Power Company by the General 
Electric Company. 
A twin generator is 
shortly to be built 
for the Common- 
‘wealth Edison Com- 
pany of Chicago. 
Each of these mon- 
ster machines, whose 
ize is vividly re- 
vealed by the figure 
of the man standing 
‘within the statorwill 
weigh more than 
700 tons and will be 
26 feet high and 35 
feet in diameter. 
‘Very large ume 
bers often do not im- 
press the human 
mind as they should. 
‘They bewilder its 
power of  concep~ 
tion, But the fol- 
lowing statement, 
made recently by 
Dr. Charles P. Stein- 


oS Se* SSE =! Ae | 
“To make Niagara's plunging waters work like « vast army 


mets, recognized as the world's great electri- 
ceal wizard, conveys penetratingly the tre- 
\dous significance of 87,000 horsepower. 

¢ kilowatt equals 1.34 horsepower, 20 
60,000 kilowatts represents about $0,000 


Eee 


horsepower. Each horsepower is equal to 
the work of 2234 men, 80 80,000 horse- 
power would be equal to the work of 
1,800,000 men. 

“But aman cannot work 24 hours a day, 
‘while the turbine can and does. ‘Therefore, 
this giant machine will do the work of three 
times 1,800,000 men, ‘That is, it will fur- 
nish as much energy as 5,400,000 men 
‘working in three eight-hour shifts.” 

‘This means that the two generators, 
when completed, could, by joining their 
enormous energies, equal the muscle power 
of half the adult’ male population of the 
United States, 


It should be noted also that Doctor 
Steinmets, with the nonchalance inevitable 
in a scientist who summons and dismiasen 


‘erators equal to the work of 5,557,500 men. 
‘These generators do not actually create 
energy. They merely transform energy of 
another sort into electricity so that it may 
bbe transmitted long distances over wires. 
‘The first of these machines will transfornt 

© the energy of Niagara's falling water; the 
second, the energy of expanding: steam. 


POPULAR SCIENCE MONTHLY 59 


31-Mile Tube % 


under Water, 


ing of the tun 
nel, together 
with the 
dipped ends of 
the tunnel 
‘could render it 
Useless in event 
of a. Franco 
Beitish war 


Mata +S ve 


$ { 


Right: Diagrams ilustrat- 
{ng the construction of the [oisiyicnrune " Above: New York snd New 
two tubes that compose the Jersey officials inspecting the new 
tunnel, and their position Hausen River vehicular tunnel 
lunder the Channel. Note The diameter of this great aub- 
marine tube, which is neatly. 29 
feet, makes it easily the world's 
largest tunnel 
‘The proposed Channel tubes, 
although much smaller in di: 
fameter than the Hudson ‘River 
‘tunel, would be many times longer 


FURTHER Using an clectric Compressed air at a pressure of about 85 
development spark to melt spray pounds a square inch rushes past this 
of the metal metal snd com molten metal and atomizes it, splitting it 

spraying pistol, ine prewatair to blow into very minute particles. When sprayed 


vented several years 
ago by the Swiss en- 
gineer Schoop, is 
found in the recent 
reports from the lab- 
oratories of this in 
ventor which indicate 
that he has succeeded 
in applying adherent 
and tight metal coat- 
ings to such materials 
‘as wood, paper, cellu~ 
loid, and even to ex- 
plosives. 

‘As a result of his 
first experiment: 
Schoop sprayed a co 


against a surface, these particles adhere, 
wre Neplace forming a coat of metal, the thickness of 
me taal which depends upon the amount sprayed, 
vanizing process ‘The recent experiments of Schoop have 

‘shown the feasibility 
of spraying other 
minerals than zine, 
such as lead, tin, 
‘aluminum, brass, and 
copper. The fact that 
his recently improved 
Pistol does not em- 
ploy oxygen, but only 
acetylene and com- 
pressed air, is said to 
be an important de- 
velopment, since. it 


of zine upon iron so 


sees cee ewes eee Sores aoe 
ee ire ae = planes 
ee eee 7 cing 
Serre eee eee P| a ee 
Seabed ete! =a er 


‘pass through rods to a spark gap. Under Jess than that used 
a voltage of from 30 to 40, these wires pro- where the material 
duce a small electric arc’ that smelts the The spraying pistol, with casing removed to'show arrange- must receive an elec 
‘nd of a wire of the spraying material. quant af tae cleanin anti endl Gomamenentiaiy epeiieadons tradetio hath. 
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Receiving and tranami 


Talking by “Wired Wireless” over Power Lines 


ELEPHONING over power transmis 
‘ion lines is now an accomplished fact. 
‘Westinghouse engineers recently installed 
at Battle Creek and at Jackson, Mich,, sue- 
cessful stations for two-way communica 
tion, with complete transmitting and re- 
ceiving apparatus at each end. 
‘These installations represent a great ad- 


vance in “wired wireless.” Others have 
been merely adaptations of the familiar 
radio transmitters and receivers. They 
Provided only one-way communication. 

‘The dispatcher’s set transmits at frequen 
cies of 50,000 and receives at 60,000. The 
transmitter at the other station transmits 
‘at 60,000 and receives at 50,000. 


New Apparatus Promises to Eliminate Static 


"ATIC, the elec 

trical’ nuisance 
that sometimes mars 
the audibility of radio, 
and the good nature 
‘of operators, now is 
being attacked by an 
invention under in- 
vestigation by the 
Navy, Department, 
the “elarophone,” a 
device weighing 200 
pounds and consisting, 
‘of 10,240 pieces. 

In appearance the © 
apparatus, invented 
by W. J. Scott, navy 
electrician, resembies an eight-cylinder 
airplane motor. Through eight tubes the 
received signals are earried to the interior, 
by telephone receivers connected through 
‘an amplifying cireuit with the receiving 
apparatus. At the same time the messages 


W. J. Seott and his 


Radio Concert Heard in Locked Bank Vault 


are carried through a 
‘specially devised set 
of ‘circuits that are 
‘said to free the signals 
of static interference, 
Inshort, messages are 
received electrically, 
not acoustically, and 
are clarified before 
they are heard, 

Unfortunately, ac- 
cording to the navy 
Investigators, “an 
enormous amount of 
amplification is neces 
sary to give a signal 
equal to the intensity 
of one received on the usual receiving set 
‘with one tube." But these same men found 
it the most effective device tested. 

‘The invention promises, when further de- 
veloped, to make easier communication 
between airplanes or to noisy buildings. 


OCKED inside 
the fourfoot 
walls of their fire- 
proof, burglar-proof 
vault, officials of a 
bank’ at Stratford, 
Conn., heard a radio 
concert broadcasted 
from the WJZ station 
in New York City, 60 
miles away. 
‘The entire recei 
ing apparatus, includ- 
ing the aerial, which 
‘was of the loop type, 
was locked in the 
vault. 
‘The uniusual experi- 
ment serves to an- 


New York to Europe and 
Back in Three Minutes 


A MESSAGE traveling from New York 
City to Europe and back in three 
minutes is one of the recently achieved 
wonders of wireless. ‘The photograph be- 
Jow was taken in the new RCA central 
tion in New York City. From this station 
messages are sent at such speed directly to 
London, Paris, and Berlin, by means of 
control station at Rocky Point, L. I. The 
picture shows the receiving apparatus that 
catches the signals automatically relayed 
from Rocky Point and transmits them to 
decoding operators. 


Interfering Stations Tuned 
Out by Selector 
"TO ,AID in tuning out interfering star 


fan unusual selector, recently 
perfected, is equipped 


‘Vasiable condenser and coil hook-up of 
the newest model absorbing selector 


filter coil that serves to eliminate the brond- 


‘connected in series with the antenna post 
set, and hooked up with the 
variable condenser, 

Undesired stations first are tuned in to 
sreater strength by the selector. ‘The dials, 
fon the set then are adjusted to bring in the 
Gesired station. By this method, it is 
claimed, interfering stations, once they are 
tuned out, cannot be brought in again by 
manipulation of the dials. - 

By using one or two selectors in series or 
in parallel, local stations are said to be 
eliminated for long-distance work. 
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Vacuum Tubes—How to Use Them 


By Jack Binns 


Radio Editor of POPULAR SCIENCE MONTHLY 


‘This monster 10-tube super-heterodyne re- 
ceiving set, built by R. R Mayo, age 19, of 

), brings in European 
‘Tei of the same type as 


New York City (at 
stations regularly. 


“UT 7b sienats be increased if 1 add 

another B battery to my tube?” 

How often has the average 

radio fan asked himself this question? 

How often haa he figured out that logieally 

such w result should be obtained from the 

Increased voltage from an extra battery, 

only to mect failure when he tried out his 
Togie in practice. 

"The cause of his failure lies in the fact 
that he has not taken into consideration the 
limitations of the vacuum tube. That re- 
markable little instrument is. somewhat 
like the eam in that it ean be loaded up to 
‘certain point and no farther. ‘The last B 

battery may prove to be as fatal to the tube 
‘as was the proverbial straw to the camel's 
back, 

‘All of this brings us to a consideration of 
‘the vacuum tube-its possibilities and 
Timitations. 

‘We ean afford to ignore the trans- 
mitting tube here, since the average 


fan is interested almost exclusively in ¢ 


u 


tubes designed for radio reception. 
‘There are just two functions for which 
the receiving tube can be employed — 
detection and amplification. ‘The con- 
ditions governing ita use as a detector 
are practically invariable, irrespective 
of the type of tube used. ‘In amplifiea- 
tion work, on the other hand, the con= 
ditions depend upon the frequencies of 
‘the currents to be amplified. For gen- 
‘eral practical purposes these frequen- 
cies may be divided into two groups, 
the firtt comprising those within the 

‘and the seo- 
all frequencies above 
hearing, We call the frst group audio 
frequencies, and the second group 
radio frequencies. 


Hard and Soft Receiving Tubes 


It might be well to point out here 
that there are two main types of re- 
ceiving tube, one known as “soft and 
the other as “hard.” ‘The soft tube 
gets its name from the fact that it is 
ot completely evacuated. It con- 
tains u certain quantity of gas that has 
‘a most important bearing upon its op- 
‘ration as'a detector of radio currents. 

From a technical point of view such 
tubes the ideal detector, but in prac 
tical use it high receptive quality is 
really its chief disadvantage. In order 
to get it into its best operating condi- 
tion, it is necessary to have every cit- 
‘ait’ about it arranged so that the 
‘Snallest possible change can be made. 
This, of course, involves too many 
control elements for simple operation. 


u 


and C301 


‘The soft type of tube is limited to detec- 
tor action, and eannot be used as an ampli- 
fier with any degree of success. In fact, 
there are only ‘two types of this tube 
available to radio fans in this eountry—the 
UV-200 and the C-300, 

As a result of the rapid development of 
broadcasting with its great incentive to 
production, the manufacture of vacuum 
tubes has been revolutionised completely. 
Remarkably efficent tubes, recently pro: 
duced, give unparalleled results with ex- 
tremely low power consumption. 

‘A few months ago the possessor of an N 
tube (the original peanut tube) was the 
‘most envied person in radio circles. Now 
low-power tubes are available to all. The 
development of these tubes has removed 
‘the most serious drawback to home radio by 


Six Standard Types of Tubes 


AN 


v-201 


‘ype 


the nine-tube set employed by Paul Godley, of 
Montelair, N. J., in the fst successful recep 
tion of amateur signals across the Atlantic, 
using tubes of the “peanut” or “N” type 


Xi 

eliminating the necessity of a storage bat- 
tery. It has made possible, too, the use of 
supersensitive receivers at a’ moderate cost, 

‘While the different types of tubes now 
available are generally known, the individ- 
ual qualities of each and the methods by 
which it may be used most effectively are 
not so well understood. Let us consider 
each tube individually, 

First we have the UV-200 and its com- 
panion, the C-300. Euch is a soft tube for 
detector purposes only. For average con- 
ditions it operates best with five volts on 
its filament, and a plate voltage varying 
between 18 ‘and 22 volts. This requires & 
storage battery, as well as a variable re- 
sistance in series with one lead from the 
battery, in order to control the voltage and 
‘amount of current flowing through the fila 
ment. It is necessary also to use a B 
battery that can be varied, In fact, 
the best control of the plate current 
ean be obtained through the use of 
potentiometer placed across the A 
battery and then connected in such 
manner that the negative side of the 
B battery is joined with the movable 
‘arm of the potentiometer. This per- 
mits the smallest possible regulation 
‘of the current flowing in the plate cir- 
‘cuit, and puts the tube in its most 
sensitive condition, although it intro- 
duces another control in the system, 
In the grid circuit of this tube it is 
advisable to employ a variable grid 
leak. The condenser associated with 
tthe leak should have an average value 
‘of .00025 microfarads. 


Two Types of Hard Tubes 


Of all the types of hard tubes, let us 
consider first the new UV-201-A and 
C-301-A. This type of tube employs 
the thoriated tungsten filament, and 
‘consumes one quarter of an ampere at 
five volts. Thus, it is possible to 
‘operate the tube from four dry cells in 
series. This practice, however, is not 
recommended because of cost, and 
should not be tried except in single- 
tube receivers. ‘The best results fre 
obtained from this tube with a storage 
battery. 

In appearance the new tube is some- 
what like the old UV-201 and 301, 
but it ae a flament half as long again. 
This permits construction of a grid and 
plate assembly of larger dimensions, 
increasing the output of the tube as an 
amplifier. It is ideal for use in con- 
junction with a loudspeaker on the 
audio side of a receiver. It ean be 
used either as an amplifier or asa 
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detector. In the latter caze it is not at all 
critical, and ean be operated with a plate 
voltage of 45 volts, though in some cases, 
the results will be better with 22 volts. 
Changes in plate voltage can be made in 
large steps. As an amplifier it will give 
clear, distortionless 

reproduction on the 
audio side, provided a 
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joined together to form a common battery, 
ibut the connection should be a parallel one, 
not a series. Should the cells be joined in 
series—that is, positive to negative—the 
filaments of the tubes would be burned out. 
‘This tube, forerunner of all dry cell 


Grid Return Connections for Three Uses of Tube 


ever, is much larger, and therefore is a 
much better amplifier of audio frequency 
currents. It can be used readily in con- 
junction with a loudspeaker. On the audio 
side of the receiver, it will stand as high as 
100 volts on its plate circuit, provided a 

bias battery is used 


negative bias is placed 
on its grid when the 


on the grid. 
In amplification 
the WD-ll, the 


plate voltage is more 
than 45 volts. ‘The 
tube will stand as 
high as 100 volts on 
‘the plate. 

‘The diagrams on 
this page show how 
the grid return to the 
filament cireuitahould 
‘be connected when 


UV-201-A and the 
C-301-A are approxi- 
mately the same, 
Great’ care must be 
exercised always in 
conjunction with the 
filament voltage. 
‘The latest type of 
dry cell tubes are the 
UV-199 and C-299 
with thoriated tung- 


the tubes are used as 
detectors and ampli- 


C-801-A have certain 
Qualities that make 
them somewhat diff 
cult tubes to use for 
radiofrequency ampli- 
fication, for they have 
a tendency to oscillate, ‘The best way to 
damp out the oscillations is to place a 
potentiometer ncross the A battery, and 
control the grid circuit with the movable 
‘arm. When used as amplifiers of radio 
frequency currents, the tubes should have 
not more than 45 volts on its plate. Better 
results may be obtained with even less 
voltage, 

‘Another, storage battery tube is the 
Western Electric 216-A. This tube is de- 
signed solely for wudio frequency work, and 
should not be used for radio frequency 
amplifieation, since its int 
too high. It works on 
battery, and it is not necessary to 
controlling rheostat with its filament, 
‘which is not at all critical. Tt will stand ma 
high aa 150 volts on its plate cireuit; but, 
‘as in the case of the UV-201-A, it should 
hhave a grid biasing batter 

‘Now we come to the various types of dry 
call tubes, all of which make excellent radio 
frequency amplifiers because of 
low internal capacity. ‘They 


tubes, employs the oxid-coated filament, 
Another tube very similar in physical 
characteristics is the WD-11, which also is 
produced with a standard base under the 
type number WD-12. Operating condi- 
tions of these tubes are 


their use as 
Amplifiers of radio fre- 
quency cur 

detectors bi 


‘The WD ty 


sten filaments. ‘These 
little tubes will oper- 
ate from a pocket 
flashlight battery, 
‘They are perhaps the 
best radio frequency 
amplifiers beeause 
their internal eapac- 
ity is. comparatively 
low. Another point 
{in thelr favor is the arrangement of the 


ny 
side. This, in conjunction with the fact 
that they ‘use contact studs instead of 
rongs, tendsto keep the capacity fuctor low. 

On ‘the audio side, the amount of 
‘volume that ean be obtained from these 
little tubes is amazing, considering the 
small amount of initial energy involved in 
operating their filaments. Great care, 
however, must be exercised in operating 
them, Dry cells should be used for the 
A battery, but in view of the fact that the 
tubes require 3.1 volts for best operation, 
two dry cells connected in series are not 

Micient. Since itis necemary to use 


ew) 
renult, the ordinary filament 
not suited for this purpose, 
‘single tube is used, it will 
be necessary to employ a 
80-chm  rheostat. In ease 


fare good detectors and fair 
audio frequency amplifiers. 
‘The original “peanut” tube— 
the Western Electrie N type— 
is the smallest tabe manu- 
factured. It was employed by 
Paul Godley in the first suecess- 
ful reception of amateur sig- 
nals across the Atlantic Ocean. 
In this particular case it was 
used in a nine-tube super- 
heterodyne receiver. 

‘The “peanut” tube operates 
on a filament voltage ranging 
between 5 and 1.1 volts. It 
consumes a quarter of an 
ampere, and consequently can 
be operated from a single dry 
cell. It will stand 40 volts on 
its plate circuit, a value that 
may be used either for amplif- 
cation or detection purposes. 
‘Due to its small size, the tube 
‘will not work well as an audio 
frequency amplifier, although 
it can be used successfully for 
one stage. 

In receivers using more than 
fone tube of this type, there 
should be a dry cell for each 
tube. The dry cells can be 


two tubes are used, connected 
in parallel in the’ circuit, a 
20-chm rheostat in series with 
the parallel connected fila- 
ments will do. For three- 
tube receivers a’ 10-ohm theo- 
stat is sufficient, In each ease, 
however, no tube should be 
removed from its socket while 
the A battery current is on. 


types of tuning elem 


land their uses in radio cir- 
‘explain their 


in understand seemingly 
complicated circuits and to 
Jearn their principlesol opera 


‘ar? 


tion, Jack Binns’ mont 
ticles offer sound advice from 
an expert of long experience. 
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Our F ickle Sun and How It Changes the Earth 


By Scriven Bolton, F.R.A.S. 
Famous British Astronomer-Artist 
HE more we learn about the sun, the 
more obvious it. becomes that ” our 
laminary ie not the steady light ‘and heat 
fiver ft once was believed to be. 
‘A-number of the inconstant characteristics 
‘SX the sun are illustrated above. For ex 
‘thas a palpitating interior that causes 
ion of light and heat sufficient to work 


mosphere, and consequently a more abun 
Sant growth of vegetation. Sunspots are in 


‘Scientific measurements prove that the 
sun's northern and southern hemiopheres are 
fot alike. ‘The activities of the two hemi- 


berved ea 
tion lies to the north of the equator of figure. 
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DANGER-— High Voltage! 


New Scientific Discoveries Show how Electricity Affects the Human Body 


-AN-MADE electricity kills twice 
‘as many persons in the United 
States each year as doall the light- 
ning bolta that flash from the sky. Latest 
available reports show that electric light 
and power circuits cause nearly one seven- 
ticth of all accidental deaths. In every 
house lighting circuit, in high 
tension power wires, posible 
death or injury lurks unseen, 
How these accidents may 
be avoided by a few simple 
precautions in the home and 
‘workshop is revealed by the 
Rewest scientific discoveries 
about the effect of electricity 
fon the human body. Recent 
researches have proved that 
the amount of electricity 
flowing through a. 100-watt 
light bulb commonly used in 
the home is enough to kill a 
person—if it passes through 
the brain or other vital organs 


‘come into contact with tena of 
thousands of volts, under cer- 
tain conditions, without suf- 
fering bodily injury. 

Tn the past the popular be- 
lief has been that electric 
shocks are due entirely to 
voltage. Yet science now tells 
‘us that while the voltage of an 
‘electric circuit may be a con 
tributing cause of death, it is 
only one of three important 
factors that determine the hazard of any 
circuit. ‘They are these: 

‘The pressure of the circuit in contact 


‘The quantity of electricity flowing in the 
eireult, measured in amperes. 

‘The resistance offered by the body to the 
flow of eletrelty under pressure, measured 


Skin Is a Protection from Electricity 


Our greatest protection in resisting the 
pressure of electric currents is our skin. Tt 
serves as a protective armor, highly re 
tistive, to guard us from the deadly flow. 
‘We might compare our skin, in its re 
sistance to electric current, with a heavy 
piece of eardboard placed over the nozzle of 
‘hose. If the pressure in the hose is com- 
paratively low, the cardboard will hold 
‘back the flow of water for a long time before 
it breaks down, But if the pressure is 
increased, the water will 
burst through the cardboard 
quickly, 
Similarly the resistance of 
‘our akin to the flow of elec- 
tricity in a cireuit varies with 
the amount of electrical pres- 
sure, or voltage, appli 
When the skin is dry, it is a 
highly resistant insulator. 
But if it is wet, the current 
‘will seep through quickly. 
‘Then the blood and muscular 
tissues, which in the average 
healthy person contain non~ 
resisting animal salts and 
liquids, offer excellent paths 
for the flow of heavy cur- 
rents even under medium 


Use only one hand in switching 
‘Keep the other hand free from any metallic contact 


By George M. Ogle 


voltages. In fact, if the skin were severely. 

cut in such a way as to offer direct electrical 

contact with the main blood arteries, the 

tremely low voltage of 60 would cause 
leat 

Often, during electrical experiments, men 
have been heard to brag of their ability 
to withstand the tortures of an electrical 
shock from a low voltage circuit far better 
‘than their women associates, As a matter 
fof fact the woman receives the greater 
punishment. This is because the resistance 
fof the average woman's body is consider- 
ably less than that of man’s. Her hands 
rarely are calloused; her skin is softer and 
her general physical condition is more 
delicate than man's. Any stipulated volt- 
age sends a greater quantity of current 
through her body. 

‘The resistance of any person varies from 
time to time, depending on conditions of 
blood and skin, as well as the amount of 
moisture or perspiration. A man whose 


electric lights on oF off. 


body is thoroughly dry can stand a higher 
voltage than he could on a hot day when 
‘wet with perspiration. 

‘When a person is subjected to an elec- 
trical current under 2000 volts with good 
contacts the feeling is as if the body were 
struck by a tremendously powerful blow 

at all points. In the fraction 
‘of a second he is knocked un- 
‘conscious. ‘The muscles con- 
tract and the limbs and 
features become contorted. 
If the current is applied for 
any length of time, the body 
burns at the points of contact, 

Atsuch a voltage the aver- 
age human body would re- 
ceive about 10 amperes of 
current, which, if converted 
into mechanical power, would 
bbe enough to light 800 lamps 
in the average home! 

High powered circuits of 
‘98,000 volts and more will 
‘cremate the body beyond rec- 
‘ognition within a fraction of a 


subjected to cure 
‘enough to burn off 
his limbs, has regained con- 
‘sciousness and survived, 
Reports of persons being 
killed by an ordinary 110-volt 
Aighting cireuit are numerous, 
Investigation of most of these 
however, reveals that 


the wiring, permitting 
rent to enter into the 
household circuit, or that the vietim died 
from some physical defect aggravated by 
the electrical shock. 


Practise These Safely Rules 


‘The house circult usally is protected by 
numerous electrical devices to prevent high 
tension circuits from entering the home in 
the event of an electrical breakdown be- 
tween high and low voltage circuits, Yet 
there have been cases where these devices 
have failed. “The following safety rules can 
be practised easily in any home: 

1, Use only one hand (preferably the 
right hand) in switching electric lights on 
or off. Keep the other hand free from any 
metallic contact that may form a return or 
ground conductor. 

2. Never switch an clectric light with one 
hand while the other hand is in the water 


‘or on the faucet of a kitchen 
sink or wash-stand, 
3. Never operate an elec- 


bathtub or shower bath. 
. Always be sure that the 
body and hands are dry when 
‘operating electrical devices. 
'5. Never tamper with elec- 
‘with which you. 
are not entirely familiar 
‘Observance of these rules 
may save your life. 


cinating art 
ing. the machin 


city from the air for com= 
‘mercial us 
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More Household Ease, Safety, and Efficiency 


‘This simple suction cup grips a 
fruit jar cover powerfully. Both 
hands are left free to twist the 
obstinate caver from the jar 


‘This wooden holder for 
thot handles ean be trans: 
ferred. easily from one 
handle “to another, A 
imple spring attachment 
tides ‘on and ‘off handle 


‘his am rane folds ack again the wal, When re] 


Hf v this collapses, i © seven iaches. Tt has 


four fullabe bureers ond a 26S och top. A valee 


‘shuts ‘off the gas when the range is folded back 


es sl pe ce sot 
eas alts 


rollers furnish = 112-pound 
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Home Movies with New Paper Film 


OTION pictures are 
‘made generally avail- 
able for the home, 
tthe classroom, and the chureh 
and for similar uses by the 
invention in England of « 
fireproof paper film and a 
projecting machine that may 
be operated by any one. 
‘The film is of stand 
permitting reproduct 
‘any negative, and 
made so cheaply that the 
American —distributo 
‘they will be able to well it out~ 
right for less than the © 
price of celluloid film. 
sensitized like ordinary pho- 
tographie printing 
paper, but is fire 
proof. Unlike cellu 
Joid film, which is 
projected on ascreen, 
by passing light 
through it from the 
rear, the paper film 
in projected by re 
flection, the light, 
furnished by ineans 
descent lamps 
titend of earbon ares, 
being directed 
against its surfa 
from both sides of 
the projecting lens. 
‘The resultant pie- @ 


t microscope. Any 
object of a size capable of being placed 
‘within the opening through which the film 
‘passes in projection may be thrown on the 
‘screen in natural color and full detail, mag- 
nified 2500 areas. 

‘The manufacturers claim many points of 


A section of the ne 
with what completeness of 
Produces a scene. ‘Above: The proje 
Showing reflectors and. the 


Left 


A dia 
feflecred 
the 


Right 


] advantage for paper film over 
| celluloid film, especially since 
it is designed entirely for non- 
theatrieal use by amateur 
operators. It is more durable, 
they assert, and will not 
rack or tear so readily as 
celluloid. Again, the design 
of the projector is said to 
make it unlikely that the film 
will be damaged when being 
shown. Standard motion- 
Picture machines turn the 
reels for projection by means 
‘of sprocket wheels that re- 
volve through perforations in 
the sides of the fim. ‘The 
Paper film, however, passes 
behind the’Jens on a roller, a 
sprocket. being employed ‘in 
‘the mechanism merely as a 
guide, Moreover, the picture 
surface of the paper film can- 
not be scratched, since it has 
no contact with any. metal 
part. If the rear of the film 
fs scratched, it is not evl- 
dent on the screen, as is the 
cease with celluloid film, 
ince there is no open light and 
ce the film is non-inflammable, the 
yparatus needs no fireproof booth, 
‘and requires no additional fire insur- 
nee premiums. The film may he 
ent through the mails in ordinary 
paper wrappings. 
The projector is portable, weighing 
about 35 pounds. It may be packat® 
into a amall carrying case, ‘The usual 
domestic electric current suffices for 
{ts operation. Operation in simple, 
y normal person being capable, i¢ 
is said, of operating it after reading a. 
few simple directions. The pro) 
sells at about one thitd the price of 
the standard machines, 


The Longest and Strongest Power Line 


‘HE first considerable step toward the 

utilization of the tremendous water 
power resources of this country, which, as 
‘was told in the July issue of PoruLaR 
ScreNce MONTHLY, have been wasting 
their vast energies for years, has been taken 
by the Southern California Edison Com- 


pany. ‘This corporation has installed an 
electric transmission line capable of carry 
ing 220,000 volts aver a distance of 240 
miles. 

‘The route of the line, the longest and 
highest voltage transmission line in the 
‘world, is shown on the accompanying map. 

More. than two 
‘years’ research work 
‘was necessary for the 
solution of the prob- 
Jems involved in thus 
‘enormously increas- 
ing the power of the 
lines, which formerly 
operated at 150,000 
volts. More than a 
year was required to 
Feconstruct them s0 
that they could earry 
this record load. The 
lines connect the Big 
Creek power plant 
and the city of Los 
Angeles. Their con- 
‘version to the220,000- 
volt capacity was ac- 
complished under the 
direction of H. A. 
Barre, executive en- 
gineer of the Edison 
Company, who is 


shown in’ the insert. 


Noise Photography Achieved, 
Claims British Inventor 
HOTOGRAPHING noise” sounds like 


slip of the tongue. But the Brit 
inventor of the supersensitive ca 
shown above claims that it will aceompl 
that remarkable feat. He asserts that n 
causes rings of air to be formed and that 
these are eapturable by photography 
ciently delicate. 

‘Not content with creating a scientific toy, 
hhe has set his sharp-eyed contrivance 
analyzing the noises made by the exhat 
of automobile engines, working on. th 
theory that such sounds reveal unerrin 
the flawa in motor performance. 

It is only within the realm of simple 
sounds that the camera is claimed to be 
effective. Its results with complex sound 
‘combinations are said to be valueless. 


Sewing Machine Spotlight 
Saves the Eyes 
A POCKET flashlamp, adjustably 
Attached to the frame of the sewing 
tanchine ‘nd focused cn the needley not 
te earreaisons in bowing? but 
yen of the operator in threading 
ia ulding the work. 


Handy Typewriter Eraser 
Can Be Renewed 


A 
‘The eraser holder and its parts 
“THIS _new design of, interchangeable 
typewriter eraser, offered by a Pitts 
burgh, Pa., manufacturer, permits longer 
use of the eraser and greater economy. 

A set of erasers of the familiar circular 
type is provided, but, instead of bei 
mounted permanently on a metal cent 
there is a separate holder to which a 1 
‘eraser may be fitted when the old one wears 


‘out. By removal of the holder, the last 
fragments of an old eraser may’ be used. 


‘The holder is equipped with a brush. 


GORGEOUS “flower” show at 
the bottom of the sea, where 
Strange plantlike animals tival in 
beauty the choicest blooms of our 
fardens and greenhouses. will be 
Sescribed in next month's POPULAR 
SciENCE MONTHLY, with wonderful 
photographs that will amaze you. 
‘Also in the same issue, a remark- 
able article ow how divers, armed 
with spears, plumb the ooze of 1 
‘ocean bottom for treasures hidden 
in the bones of a sunken ship. 


Turns Out 35 Kitchen Pans a Minute 


IXTY-NINE  dis- 

‘inet claims for 
patents are made by 
W. J. Roepke, of Los 
Angeles, automobile 
and aviation engineer, 
for a high-speed pan- 


he recently perfected. 
‘This machine is said 
to tum out in one 


iron in any desired 
size or shape. Tt also 
{is said to be the first 
Ser proc tered 
the pa 
Gustry since 1867, 
Most) manufacturers 
still employ the old 
unchanddiemethod. 
‘The Roepke ma- 
chine, electrically 
driven, selects a sheet 
of metal from a 
bends it, presses 
binds its edges with 
wire, and produces a 
finished pan with each 
revolution of its eam- 
shaft. Octagonal 
sheets of met 


used as shown in the 
illustration. 

The steel arms of 
the machine take the 
topmost sheet, fold 
down ends and sides, 
fold 


the 
the 


, take wire from the two rolls, bend- 
{ng each length around half # 
cumference, roll the metal o 
bind it tightly and, finally, 

fished product at the rear of the machine. 


machines themselves may be made larger oF 
ssinaller, according to the needs of the users. 

Mr. Roepke took two years to invent 
and perfect this wonderful machine, 


Changing Tires Made Easy 


Improved Shovel with Step 
Saves Worker's Feet 


EVEN the common dirt shovel is capable 
of improvement. A new type, re- 
ccently patented, is said to embody two dis- 
tinct advances in shovel manufacture— 
several-purpose step that saves the work- 
er’s shoeleather, and a phenomenally re- 
istant metal 

The step adds stiffness and strength, 
making the blade safely usable as a crow: 
bar in small jobs. It also prevents cracking 
along the line where the front strap is 
welded to the blade, usually the fatal cen- 
ter of shovel collapse. 

‘The step saves not only wear on the 
‘shoes, but also the strain on the arches of 
the foot, often caused by the long con- 
tinued contact with the sharp upper edge 
of the blade. The special steel of which 
the shovel is constructed is said not to curl 
at the edges, and to wear unusually long. 


by Rim Fastener 


JUTTING on the tube and shoe of an 
auto tire is made an easy task by a 
imple attachment that also prevents the 
rim from springing. It consista of a metal 
fastener bolted across the joint of the rim, 

holding it rigid and in line. 
‘A special. tool, when inserted in the 
fastener, permits the rim to be adjusted 
easily for changing 


the tire, 

‘When ‘the tool is re- 
moved, the fastener 
‘causes the rim to spring, 


ack in place 


‘Adjusting rim with tool shown above 


A record (reduced) of the word “America,” made by the oscillograph. Although the utterance of the word required less than 
‘a second, the reproduction of its vibrations is more than three feet long. Note how the vibrations in the syllables merge 


The Great American Voice 
Fitting 13,000,000 Telephones to 110,000,000 Talkers 


By R. W. King 
Eaitor of the “Bell System 
Technical Journal’ 
HE telephone in your home fs bullt 
entiteally to Ni your volce 
‘This ‘may sorpree you et frst 


families—sound different over the telephone 
‘than in face-to-face conversation? 

‘The qualities in which all voices are 
similar can be understood best by observi 
how the telephone engineer studies the 
‘amazing intricacy of human speech. 

‘Speech, as nearly every one knows, con- 


four syllables, each syllable being different 
from each of the others. If you observe 
little more closely as you pronounce the 
word, you notice that the syllables merge 
into one another, not by quick jumps, but 
by a sort of blending which consists of a 
rapid series of very small changes. Ob- 


‘thought since your telephone looks 
exactly like every other telephone. 
Indeed, it is like every other tele- 
phone,” In no other industry, not 
‘even in the automobile industry, 
has the standardization of parts 
‘been carried farther than in the 
making of telephone apparatus. 
‘And yet the telephone is designed 
‘scientifically to fit your individual 
voice. 

Fitting the telephone to your 
voice is a different proposition 
than fitting shoes to your feet or a 
hat to your head. When you pi 
‘chase a pair of shoes or a hat, you 
fgot them because they conform in 
size and shape to your feet or 
head. Making a fit of this sort is 
a relatively simple matter, for it 
involves merely the selection of 
the ond right hat for you, or of the 
fone right pair of shoes.’ But fit- 
ting a telephone means designing 
delicate instrument that will 
adapt itself not only to your in- 
dividual voiee, but at the same 
time to every other voice. In 
other words, it means fitting an 


IN THE United States there are 13,329,379 

telephones—64 per cent of the total num- 
ber in the world, according to statistics recent- 
ly compiled by the Bell Telephone System, 

‘The engineers who maintain this vast num- 
ber of instruments as an efficient working sys- 
tem have just made some surprising announce- 
ments as a result of their research work. 

They say that all voices, male or female, 
harsh or soft, young or old, no matter how they 
may sound to our ears, actually are alike, in the 
sound vibrations they produce. 


‘They tell why some people can be understood 
over the telephone, while others cannot, 
They ex 


ai we cannot recognize 
familiar voices over aaee 

Tey iovcoe inert a cae 
They tell us why the Central girl says 
‘thr-r-ree,”" and they answer other similar 
questions that every telephone user wants to 


Read these fascinating new facts about your 
phone and your voice! 


serving even more closely, you 
probably will note that the sounds 
of the syllables themselves change 
gradually from beginning to end, 
The telephone engineer, how- 
lever, does not trust to the more oF 
Jess “haphazard evidence of his 
ears, Through delicate scien 
instruments he has learned that 
when we speak the word “Amer- 
‘extremely complicated 

train of sound issues from our 
vocal cords, to be caught by the 
ears of our listeners, In his labo- 
ratory he has a contrivance called 
"oscillograph," an instrument 
literally permits him to see 
the sounds of the human voice, 
By this instrument, speech may. 


be visualized and 'n permanent 


tions of which speech is composed. 
Sounds uttered into the tran 
mitter at one side of the oncillo- 
ied by connecting 

indle at the cen= 
ter, where they are recorded pho- 
tographically on a film. ‘The pic- 
ture across the top of these pages 


entire telephone system to every 

In spite of this fact, the fitting 
hhas been accomplished succesafully through 
‘experiments carried on in the laboratories 
of the American Telephone and Telegraph 
Company and Western Electrie Company, 
the resulta of which recently were an- 
nounced. Now, while you may have to try 
‘on a half dozen pairs of shoes to find the 
right ones, you can take up any telephone 
and know that it will serve you as well as 
any other telephone in the entire system. 

‘And what are the results of these inves 
gations by the telephone engineer in his 
Taboratory? 


Telephone Questions and Answers 


‘Among other things, an exhaustive study 
of the properties of human speech has put 
the telephone engineers in a position to 
‘answer questions that at some time or other 
‘must have vexed every person who ever has 
ut a telephone receiver to his ear. 

‘Why does the girl in the central olfice 
habitually say “‘thr-r-ree"? 

Why is it that some people can be under- 
stood easily over the telephone, while others 
can not? 

‘Why do familiar voices—often those of 
intimate friends or members of our own 


‘sists of sound waves or vibrations in the air. 
‘The vibrations receive their impulse from 
air released from the lungs through the 
vocal cords. ‘Their character and form are 
regulated by the organs of articulation— 
the tongue, the roof of the mouth, the teeth, 
the lips. 

‘Suppose you say the word “America.” 
‘You recognize at once that it consists of 


‘Courtery Western Batic Co 
‘Alexander Graham Bell's fret tele- 
‘phone instrument of 1875, from which 
‘Gur modern telephone system has grown 


is an oscillograph record of the 

sound waves that make up the 

word “Ameriea."" But even this 
record, although it looks extremely com- 
plicated, is in reality considerably simplified 
by the omission of the more rapid waves of 
the voice. ‘The omission is intentional, for 
the particular oscillograph used was in- 
capable of recording vibrations above about 
2000 a second. Had another type of oseillo- 
graph been employed, vibrations of the 
‘voice extending up to about 6000 a second 
‘would have been photographed. However, 
after glancing at the very complex record 
‘of a single word, we can appreciate the 
remarkable wizardry of the ear, which re- 
cceives literally millions of these rapid vibra 
tions and synthesizes them into intelligible 
speech. 


All Voices Are Similar 


Records of the oscillograph have demon- 
strated conclusively the similarity of all 
voices. Records of the word “America,” if 
made by a hundred different voices, would 
appear substantially the same, because the 


‘word are the same for all speakers, and 
‘would produce in the air sound waves of the 
‘same frequency of vibration. 
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‘The personal equation, of course, eannot be 
entirely disregarded. Different habits of artie~ 
ulation—the slurred speech of one man, or the 
distinet,eareful enunciation of another, or a dif- 
ferencein the volume of sound produced by the 
various speakers, due to their different manner 
of speuking—would cause the records to differ 
toa greater or lesa degree in intensity, but the 
Srequency of vibration would be the satne in all, 

‘Av a result of thousands of observations 
upon speech rounds made by means of the os- 
cillogeaph it has been found that the higher 
frequencies of the voiee—of which we are not 
conscious as we listen to speech, and which 


make up not more or 10 per cent of 
the total energy of speech sounds—contribute 
enormously to the intelligibility of those 
sounds. 


Tt has boon found that sounds such as th, f, 
1-and 2, are the most difficult to understand 
‘ause they depend upon very high fre- 
quencies, Some frequencies of th, f and ¥ ex: 
‘ceed 5000 a second, which is 
about the maximum fre 
quency of human voice 
waves, This fact explains, 
‘among other things, Cen- 
tral’s fondness for rolling her 
1's when she pronounces the 
‘word “‘throe.”” In her training 
for telephone work she has 
heen instructed that the th 
sound is difficult to hear over 
the wire and must be accented 
if is to be understood. 


Central's Rolled R's 


In the operator's effort to 
speak the difficult th sound 
intelligibly, she usually 
puts 80. much stress upon 
it that it becomes something 
like “thuh,” and this causes 
her to make two syllables of 
the word “three.” Her nat 
tural inelination’ after  pro- 
nouneing the syllable “thuh™ 
fs to give the ra roll. ‘Try it 
yourself and then you will see how it works, 

‘The difficulty of carrying the sounds 
mentioned above over the telephone line 
also explains the difficulties experienced by 
8 person who lisps or has some other im- 
pediment in his speech that prevents him 
from uttering those sounds distinctly when 
he attempts to make himself understood 
over the telephone. 

In the list of sounds that are easy to un- 
derstand is the word “four.” ‘The operator 
rarely requests the telephone user to repeat 
when he calls a number including a fot 
and yet this word contains a sound that is 
especially difficult of transmission—f. ‘The 
reason for this is that the long o sound in 
the word is one that ean be interpreted e: 
rectly almost every time it is spoken over a 
telephone. 

Long e is another sound which is easily 
understood over the telephone. So is I. 
Names designating telephone exchanges 
first must be words made up of sounds that 
carry readily over the wires and that differ 
from one another, particularly in thelr con- 
onant sounds; indication of their geographi- 
‘eal locations is of secondary importance. 

\ Two numbers that are quite easily con- 


CA 


ME Vieranons 
ak, RECORDED ene 


‘Souna waves: 
REFLECTED AS UGHT 
WAVES THIS. 


VacuuM TUBE 
/MPUPIERS 


‘Above is the oscillograph, the remarkat 
pictures of the human voice for analysis of its vibrations, as shown 


Voice 


fon the large spindle in the center, records the vibrations pictorially 


U.S. Leads World 
in Telephones 


fused when spoken over the telephor 
five” and “nine.” Each word is ct 
terized by the long i sound, which is very 
‘easily transmitted. The differentiation be- 
tween the two words hinges on certain sub- 
te differences in the consonant sounds that 
are difficult to transmit. It is for this rea- 
‘son that the exchange operator is taught to 
ferentinte between them by pronouncing 
‘nine” in two syllables, thus—"“ni-yen. 


Why Telephone Voices Are Different 


‘The reason familiar voices are fre- 
y unrecognizable over the telephone 
the modern commercial telephone 
apparatus does not transmit all the fre- 
quencies of the voice. Experiments with 
the apparatus already described have 
tatight the telephone engineer that certain 
voice frequencies may be filtered out of 
sphone line without loss of intelligibility. 
‘Since the telephone is a commercial propo- 
sition and manufacturing costs must be 
kept as low as efficiency will permit, the 
commercial telephone is designed to carry 
only those frequen 
necessary to intelligibi 


when we hear a friend's voice over the tele 
phone, we may hear it stripped of certain 
Sound’ waves that usually give it the di 
tinguishing characteristics to which our 
fears have been accustomed when heat 
the actual voice. 
other voice, a changed yoice, that comes to 
us through the telephone receiver, although 
it has personality and ean be readily dis 
wed from other voices. 
"er expo matal purponet 
{n the laboratory, perfect telo- 
phones have been made. 
‘That is, they carry all waves 
of the voice and preserve all 
tthe refinements and individ- 
val characteristics of intona- 
tion and inflection, ‘Tho 
commercial telephone, however, does not 
have to meet this very high requirement, 
If it transmits speech intelligibly, the lons 
Of minor inflections is of little consequence, 
To refine telephone apparatus to the 
point where it would transmit speech, not 
only intelligibly, but with perfect fidelity as 
to inflection, would make telephone service 
so expensive that nobody could afford it. 
‘There would be no more point to such re- 
finement of telephone apparatus than 
there wouid be to the use of only chemically 
ure salt and sugar in the kitehen where the 


Es 
= 


HW 20, surety and circulate 
an abundance of fresh air in 
inclosed | buildings “where large 
crowds of people gather has been 
fone of the pressing health prob- 
Tems of modern life. Read, in an 

fase, how science is finding 
2 solution by the invention of re- 
markable indoor “weather mak- 
ing” apparatus. 
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“Lawn Mower” Cuts River Weeds 


“LAWN MOWER” for weedy lakes, 

rivers, and ponds is a recent addition 

to the fleet of nautical oddities that man's 

ingenuity has launched. It is said to ac- 

complish in one day the work of hundreds 
of scythe. 

‘Under normal conditions its makers claim 


——.- tuo er, ieivetoet the 


it will cut as much as five acres an hour. 
‘The mower consists of draft, 


‘motor launch. The propeller, 
no the rudder, is of the paddle 


which is 
type. A.screw propeller would tend to wash 


away the underwater base of a bank and 
‘would clog with weeds. The operation of 
‘the boat and cutters is controlled by a very 
few levers, so that it needs only two men. 


‘Above: ‘The simple 
canola to be manip 
ted ech 
paddle ps 
Mos een 
rosie, tonne the 
esotinevead Sety 

- af in its own length 


mb 


ructions, Even extraordinary 
rarely damage the knives 
seriously, because of their flexibility 

"The angle at which the knives are placed 
permits free clearance of the weeds. 

‘The makers of the cutting launch declare 
that they have found no water weed able 
to resist 


Passing Autos Are Counted 
by Box of Springs 


‘A steel box is aunk in th 
Vid flush with the surfac 
supported by six coilsprings, ew 


‘weight of 400 pou 
The lid ie a lever with ite f 

‘inches from post in which is in 

rod. ‘This rod is pressed upward as the 

‘wheel of an automobile passes over the 


Tid 
A. rogistering device ix 


verated whe 
the lid springs back into place t 


of the automobile ia removed. Each pair 
of wheels registers, the number of vehicles 
passing being half the number shown o 


the register. ‘The apparatus has registered 
an automobile traveling at 55 miles an 
hour. 


Above: A ranger 
inspecting the U.S. 
Forest Service auto 
tallying device 
Left? Tellying 
‘passing macmine 


Right: 
Revealing 
the draw 
ers and 


Every Tool Has Its Place in 
This Chest 


PRACTICALLY every tool u mechanic 
requires is said to find place in this 
recently invented chest, Ingenious advan- 
tage of each cubic ineh of space ia taken to 
accomplish this end. 

‘Small tools are carried in drawers and 
large ones in a specially contrived section. 
‘The caso is said to be arranged to carry 
100 pounds of tools, It opens and closes 
like 'n suitease, and ix carried like tne. 
‘The material In vulcanized fiber, and self- 
raising traps and combination drop fronts 
are provided to help it withstand rigorous 
‘usage. 


Tractor Drivers Are Protected 
from Fumes by Muffler 


PTEALTIL and ciciency are protected 
ia claimed, by this new tracto® 
muffler. It is designed to keep from the 
Tungs of the drivers the carbon monoxid 
fumes with which exhaust gas from gaso- 
line engines is Inden. ‘The dangers of these 
fumes were described in the September 
issue of POPULAR SCIENCE MONTHLY. 
"The muffler i attached to the exhaust 
manifold directly, and ix equipped with 


gas 
By 
ing them, the 
device prevents 
them from strike 
ing the ground 
and raising dust. 

It will be no- 


‘thus direct- 


thi 


appliance. 
The makers 


claim, however, 
that this has no 
bad_ effects on 
muffler or power. 


Planes Attack Mosquitoes 


‘TTACKING mosquitoes with airplanes 
seems, offhand, like stalking germs 
‘with a elub. But in Alsace-Lorraine, where 
the breeding places of these insects are 
being spread with oil by low-ftying planes, 
strikingly successful results are claimed. 
‘That part of France, because of its hun- 
‘dreds. of marshes, used to suffer from 
anngul hordes of’ these notorious pests, 
Tt long has been known that oil prevented 
such breeding, but the problem of spreading 
it in the inaccessible inner parts of the 
marshes sseme insurmountable, until 
‘some vor theaght of airp'anes. 


Economical Water Heater 
Burns Kerosene 


ANISHMENT of all condensation 
‘troubles and a coil arrangement that 
applies maximum heat to the coil surface 
are advantages claimed for this new kero- 
ssene-burning water heater. Attached to a 
boiler, it supplies running hot water to 
every’ part of a house. 
‘Condensed water vapor is taken care of 
by the preheater 
head, a top 
shaped attach- 
ment at the bot- 
tom of the coils. 
Its upper surface 
slopes toward 
openings that 
convey drippings 
from the coils 
over the edge 
and down to the 
tapering point of 
thehead, whence 
they drop be- 
‘tween the burn- 
rs into n cup. 
‘The exagger= 
ated twist shown 
in each of the 
four coils is de- 
signed to trap 
all the heat, 


What to Read in Science 
A Résumé of Recent Publications 


ESTIMATING the Cot of Buildings, by 
‘Arthur W, Joslin, U.P. C. Book Com- 
pany, New York. Revised edition of the 
writer's earlier work on this subject. A 
comprehensive handbook of building con- 
struction, Illustrated. 


[#7 HAT to Bat in Health and Dison, 
‘by Benjamin Harrow, Ph 

inte in. Physiologi 
of Physicians and Surgeons, 
U ‘Dutton & Co. A non-tech- 
ni ientific guide for those who want 
to know what to eat and why. Illustrated. 


MANUAL of Artificial Respiration, 
by Capt, G. RG, Fisher, The Strat- 
ford Co., Boator 
first aid treatme: 
used in reviving m 
asphyxiation, shocks, sunstroke, poison, 
freezing, and blows. ' Illustrated. 


MITH’S College Chemistry, revised and 

rewritten by James. Kendall, Professor 
of Chemistry, Columbia University, ‘The 
Century Company. Illustrated. 


ADIO Receiving for Repinners, by 

Rhey T. Snodgrass and Vietor F. 
Camp, A. 1. R. E. ‘The Macmillan Com- 
pany.’ A short cut to mastery of the inter- 
national Morse eode. Illustrated. 


Fix Your Own Plumbing 


APPROACHING, wintee brings to 
every household the bugbear_of 
frozen pipes and cracked plumbing fx- 
tures. Why not be prepared? 

‘in an article next month an expert 
‘will tell just how you ean repair your 
‘own phimbing. "Whether you ‘own 
Your own home or not, you will find 
Ie profitable to read what he says 
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CT HE larrest portable pneumatic riveter 
ever made, weighing 150 tons, has just 
been completed by a Chicago engineering 
company for use in the water power devel- 
‘opment at Niagara Falls 
‘This giant machine is to be used in rivet- 
{ing steel plates of the volute or spiral cas 
ind penstock, or water gates, of a 
70,000-horsepower hydraulic turbine. ‘The 
srreatest distance across the volute is 48 feet 
and the diameter of the water entrance is, 
15 feet, the plates varying in thickness 
from 13¢ inches to ¢ of an inch. 


with New Vibrator 


)NLY 30 seconds for a clean shave or an 

electric massage with the same speed 
‘and with the same instrument. Both are 
made posible by the invention of an elec- 
tically operated safety razor and vibrator 
that will be placed on the market soon by a 
Connecticut concern. 

‘An electric coil inside the handle, which 
may be operated on any house circuit, 
causes the blade to oscillate with imper- 
‘ceptible swiftness as the razor passes over 
the face. The result is that the hairs of the 
beard are removed as though by a tiny saw, 
not chopped off as in the ordinary opera 
tion of shaving. Shaving with the new 
razor is said to cause not the slightest dis- 
comfort, no matter how tender the skin or 
heavy the beard. 

The same coil that operates the razor 
also moves the vibrator when the contri- 
vance is used for massage. 


Largest Riveter Weighs 150 Tons 


‘The volute and penstock must be built 
to withstand a water pressure of 110 pounds 
to the square inch. Because of their im- 
mense size and weight, a portable riveter of 
long reach and capable of developing tre- 
mendous pressure was necessary. The 
huge machine designed has a reach of 118 
inches, a gap of 30 inches, and exerts a 
force of 300,000 pounds, A shock absorber 
in incorporated in the drive. 

‘The riveter is to be moved from place to 
place by means of a huge crane, and tilted 
and rotated by motors, 


Motor-Driven Meat Saw’ 
Saves Butcher’s Time 


A PORTLAND, Ore Inventor haw 
perfected a new type of power-driven 
bandsaw for use in meat-handling and sell= 
{ing establishments. It operates on a frame 
resembling somewhat the usual hand meat 

Power is supplied to the devico by a 
flexible shaft, or directly by an electric 
motor mounted on the saw frame, A trig- 
ger on the handle controls the speed of the 
saw. The entire machine weighs leas than 
14 pounds, and ean be used for any meat 
‘or bone-eutting job, from cutting steaks to 
slitting beeves. 

By an ingenious twisting of the blade of 
the saw, without endangering it, the size of 
the device has been reduced greatly. 


‘Cutting a steak with the motor-driven 


Bandsaw, controlled by a trigger 
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Building a “German Panama Canal”: 
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Science Creates the Super-Chicken 


—_— 
NEW breed of 
chicken, made to or- 
der by science—a 
large, handsome fowl, with 
white plumage, soft’ flesh, 
‘and the ability to Iny white: 
thelled eggs the year around 
has just been announced 
by the United States De- 
partment of Agriculture. 
Within a short time, the 
department says, the breed 
will be released to state 
Agricultural colleges "and 
‘through them to private in- 
dividuals throughout the 
feountry. Further develop- 
‘ment in necessary in some 
‘minor particulars before this 
can be done, although the breed is 
‘already definitely fixed and estab 
lished. 


A New Breed Is Evolved 


‘Thia scientific product is called 
the Lamona chicken. It is named 
for Harry M. Lamon, former 
senior poultryman of the United 
Staten Department of Agriculture 
experimental farm at Beltsville, 
Md. After 11 years of experi- 
ment, he has evolved the cross 
brooding of three varieties of fowl. 

Mr. Lamon's idea was to pro- 
uce'a chicken that would com 
bine the stout, ample body desired 
bby the butcher, with attractive 
white plumage and the ability to produce 
whiteahelled ges all through the year. 
Brown eggs, of course, are entirely good for 
cating purpoves, but, probably because a 
Wwhite-shelled eg seems cleaner and more 
tempting when boiled, ‘certain’ markets 
always have been willing to pay a premium 
‘of several cents a dozen for them. 

Lamon decided upon three specific breeds 
to use in his experiments. He took the 
English Dorking for its large body and the 
marketable quality of its Mesh, the white 
Plymouth Rock for its bulk and its ability 
to lay eggs at all times of the year, and the 
‘white Leghorn because of its white eges 

‘The scientific principles upon which Mr. 
Lamon based his experiments were the laws 
of heredity laid down by Gregor Mendel 50 
years ago, For many years scientists have 
been combining the characteristics of v 
‘ous plants to create new varieties; but in 
‘animal breeding, progress along similar lines 
hhas been slow. ‘The process of making 
erose-breeds among live stock is compli- 
cented and dificult, For this reason the sus- 
cess of the experiment in. producing the 
Semona chicken is of intense interest and 
Practical value to the scientific wor 

In poultry, egg-producing qualiti 


White Ply- 


horn. 


Here are male and female of a handsome new 
breed of pied chicken, by-product ofthe experiment 


sscend through the male line. For that 
reason, roosters of the Plymouth Rock and 
Leghorn breeds, known to be prolific egg 
producers, were mated with Dorking hens 
in the experiments. A close-feathered 
white Plymouth Rock male was mated to a 
silver Dorking female, and a single-comb 
white Leghorn male was mated to another 
Dorking female. ‘The Dorking is a dark- 
plumaged bird with five toes. 


Giving Mother Nature Some Tips 


In mating the offspring of these crosses, 
care was taken to select only white speci- 
mens having yellow skins and four toes, and 
‘only producers of large white eggs in great 
‘quantities. As a result, unlike the Dorking, 
the Lamona chicken ‘has white plumage 
and only four toes and produces white eggs. 

‘As his experiments progressed, Lamon 
decided that his scientific chicken was to 
have red lobes in order to distinguish it 
from the single-comb white Leghorn. Poul- 
try experts declared this would be impos- 
sible of attainment. Red ear lobes, they 
said, always had been a distinguishing 
physical characteristic of birds that produce 
brown eggs. Lamon, however, persisted in 


White plu- 
mage and 
Production of 
white eggs 
throughout 
the year as- 
sured by 
white | Lege 


in the Bist 
breeding 


(right) 


his attempt, and now the 
Lamona chick emerges from 
its shell with red ear lobes 
ss a dlatinguihing trader 

‘The Lamona chicken is 
actually a new breed—not 
merely & cross between two 
types. It possesses dis- 
tinctive qualities, which, 
after 11 yeurs of breeding 
and observation, appear to 
be fixed so firmly that the 
offspring will be generally 
and regularly true to the 
new type. 

‘The weight of the chicken 
is between four and six 
pounds. The body is lo 
and of great depth, supplying 
abundance of the always desirable 
white meat of the breast, It is 
larger than the Leghorn, ap- 
proaching in size American fowl 
such as the Wyandotte and Or 
pington. It is well feathered, a 
fact that makes it unlikely that it 
wil be affected by sudden changes 
of temperature and augurs well 
for ita ability as a layer of winter 
ees. 


Pied Birds a By-Product 


An interesting by-product, of 
the experiment was the develop- 
ment of a handsome pied breed, 
the females having pale buff 
breasts and the males being white with rich 
red wing bows and red backs, Some of 
these lay white and some tinted eggs. They 
have not been so well developed as the 
Lamona, but further experiments with 
them probably will be made because of their 
‘beauty. If this is done, the first thing to be 
attempted will be the intensification of the 
color of the females, 

Similar to the experiments that produced 
the Lamona chicken are those undertaken 
by Z.T. Spencer, a man of 75 years, living 
near Santa Cruz, Calif., who has success 
fully crossed a Rhode Island Red hen with 
small white Holland turkey, producing an 
interesting hybrid which he calls the 
Spencer Turken. 

This new fowl, the breeding of which has 
progressed to the fifth generation, is fleshy, 
its meat being a sort of blend of chicken and 
turkey. It is heavy in the legs and in the 
breast, and it produces large brown eggs, 
which’hatch in 23 days. The family is 
extremely hardy, their greater physical 
resemblance being to the chicken. 

"The experiments have occupied a period 
of four years, and experts say that seven 
‘generations of breeding will standardize the 
breed both in type and color. 
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Greator Safety with New Four-Wheel Brakes 


AILED by automobile 
engineers as the most 
important innovation 

in automotive equipment 

ssinee the self-starter, four- 

‘wheel brakes'will be installed 

fon forthcoming models 

of several of the larger 

‘makes of American cars, 

and their ultimate gen- 

‘eral adoption as agents 

of efficiency and safety 

ia freely predicted. 
Forseveral years many 
makes of European ears 
have earried both front 
and rear wheel 
Drakes, But Ameri- 


obvious advantages, 
were alow to adopt 
them because of cer- 
tain. problems con 
nected. with their uso. 
Prineipal among these 
was the necessity. for 
supplying leas braking 


imposible to steer the car. Tt was also 
necessary to furnish the front wheels 
differential gearing to equalize the differ- 


power to the front TO RNT BRAKES 
Wheels than to the rear. Top: Chasis with the new brake. Left: ier in bottom of pedal. Right: Front 
It this were not done, Clutch housing supporting front wheel wheel brake drum. Note holes for escape 
the front wheels were ©Perating yoke. ‘Note differential equal- of moisture expelled by centrifugal force 


likely to lock when the 
brakes were applied suddenly, making it 


fence in traction between the right wheel 
‘and the let on turns. 

"These problems and others are said to 
hhave been solved satisfactorily by the con- 


ccerns that will offer four-wheel 
brakes on their new models. 
Other manufacturers are ex- 
ected to follow the lead of these 
pioneers within the next year. 

Among the advantages 
claimed for these new four-wheel 
brakes are the following: 

They permit a car to be 
stopped almost in its own length 
when going at 30 miles an hour. 
It may be brought to a stop 
with less than half the 
ordinarily applied to the brake 
pedal. The tendency of a ear to 
‘skid on wet or slippery pavement 
is minimized because the relative 
traction of the wheels is main- 
tained at the same 
ratio when the 
brakes are applied 
as when the car is 
proceeding without 
brakes, Ordinary. 
stops are ac 
‘more smoothly and easily. 
than with the conven= 
tional rear-wheel brakes, 

Brakes of the internal 
expanding type are fa- 
vorvd in America for 
front-wheel control. 

‘American cars, manu 
facturers say, are gener- 
ally sold on a basis of price rather than of 
performance. Those who are developing 
the four-wheel brakes, however, think that 
price is secondary to comfort and safety. 


BBA SMART 
ROUSED NLL 


Transmission Stops Gear Stripping 


Y THE installation of a new automatic 
transmission, itis possible to shift from 
‘one gear to another, reverse included, re- 
‘gardiess of the speed of the car. If the 
brakes fail to work, the driver may engage 
reverse, using the engine and a gentle 
application of the clutch to stop the car. 
Gear stripping is imposible because the 
driveshaft in automatically disconnected 
‘when gears are being shifted. - 

‘A selector quadrant and wheel directly 
below the steering-wheel replace the usual 
‘gearshift lever and gears are shifted by 
moving this wheel after the clutch pedal 
‘has been depressed. 


In the four-speed transmission, the 


countershaft is placed under the ‘main 
shaft, and the cam shaft is located to one 
side of the main shaft. One complete revo- 
lution of the eam shaft meshes every gear 
in succession, 


reverse to fourth, and 


Iustrating how one revolution of 


‘the cam shaft meshes every gear in 
{succession from reverse to fourth 


while each gear is being meshed, a special 
‘cam at the rear releases a dog clutch on the 
tail end of the main shaft, thus disconnect- 
ing the main shaft from the propeller shaft, 

Fourth gear is engaged by sliding second 
ear ahead until it meshes internally with a 


narrow gear on the rear end of the eluteh 
sshaft. Second gear is engaged by moving 
this gear to the rear. Third gear is meshed 
‘by moving it forward. First gear is 
moved forward to give low and to the 
Tear to give reverse, 


Straw in Steering Wheels 


GHREDDED straw is an important in- 
gredient in a Ford steering wheel 
Sulphur and rubber are the other principal 
constituents. 

‘This straw comes from a farm that is a 
part of the plant that manufactures the 
steering wheels. 


New Compound Lever Makes 
Ford Driving Easier 


ADDITIONAL ‘steering leverage for 
Ford cars is claimed to be obtained 
by substituting tis compound lever for the 

al single lever. ‘The device may be 
alled in about half an hour. It is auld 
that it prevents the steering wheel from 
being jerked from the hands on rough roads 
and gives complete control in turning 
around, backing up, and turning 
sharply. Itis claimed to prevent the fron 
wheels from locking under the ear, 
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What the Balloon 


NOTHER distinct advance 
in tire development—the 
balloon tire—promisea in 

preliminary tests to offer, when 
perfected, an even more epochal 
boon to the motorist than did the 
cord tire. The distinguishing 
characteristics of the new de- 
jign—also known as the dough- 
nut, air cushion, or super- 
cushion tire—are larger cross 
twetion and thinner walls than 
those of the standard tires of 
today. 

In this novel type of con 
struction the underlying pur- 
pose is to permit riding on a 
ower air pressure, thus making 
the ear ride much easier, redue= 
ing vibration with aceompany- 
ing wear and tear on the car's 
‘mechanism, and at the same 
time providing greater com 
fort and safety for motorists. 
Experiments by several of the 
Inrge tire companies already 
point to its eventual success. 

Ttin a law of tire physics that 
the larger the area of contact 
with the road the less is the air 
pressure required for any particular weight 
of car. Designers who are working on the 
balloon tire believe that the high pressures 
of ordinary pneumatic tires convey to the 
ear and its oceupants an unnecessarily 
large proportion of each road shock, just 
fas does any rigid connection. Hence, the 
balloon tire is so constructed that it ean be 
used considerably deflated, with air pres- 
sure of only 36 pounds, or even still lower. 

‘The ordinary tire is designed 
for high pressures. Deflation 
tends to separate the tread and 
plies, “Moreover, the walls, thick 
to withstand high pressures, tend 
to bend along one rather narrow 
line, just as a piece of cardboard 
bends more sharply than a piece 
‘of writing paper. This tendency is 
destructive to the tire wall. 

‘The lower pressure in the bal- 
Joon tire permits thinner and dif- 
ferently constructed walls, which 
‘bend less sharply and hence are 
more durable at low inflation. 

‘The designers concede that thus 
far the balloon tire is little more 
than a promising experiment. Yet 
the enthusiastic unanimity” with 
which one group of experimenters 
—asix taxicab drivers—recently 
testified to the shockless riding of 
the new tires is impressive. Each 
rran his car about 4000 miles with 
them. ‘They reported that all road 
irregularities such as the ordinary 
tire would convert into distinct 


shocks, to the discomfort of passengers and 
the harmful jarring of the mechanism, 
either were smoothed out remarkably oF 
completely eliminated. 

‘These results, of course, were to be ex- 
pected to some degree. Automotive ex- 
pperta long have recognized that high pres 
sure makes the air in tires less yielding. 
‘They have clung to high pressures because 
they believed that partial deflation neces- 
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sarily was destructive, But only 

two blowouts occurred during 

comprehensive tests with the 

balloon ‘tire, indicating not the 

algvert damage fom partial de- 
ation. 

Tt was found that the new tires 
accommodated, themselves, | be- 
‘cause of their air content and thin 
walls, to_ the irregularities of the 
road. Crossing tracks, for 
ample, was found to deflect the 
wheels scarcely at all, even when 
the ear was running nearly paral- 
Jelwith the rls. In one test a ear 
actually was driven down a rail- 
road bed over the ties, with sur- 
prisingly little discomfort to the 
Dasserigers. 

Superior responsiveness to 
brakes and comparative freedom 
from skidding also are claimed for 
the new tire, ‘The larger area of 
contact holds to the road better 
when a sudden stop is necessary or 
when slippery pavements make 
steering dificult. Moreover, hill 
climbing is said to be easier and 
turer because of better road con- 
tact. 

Probably this securer contact, which o 
plains the superior hill-climbing, anti-skid, 
and brake-responsive qualities claimed for 
the new tire, explains also the somewhat 
smaller gasoline consumption recorded by 
the test cars, Apparently each revolution 
of the rear wheels gave greater impetus and 
less slippage to the car than is possible with 
the usual type of tire. The mileage to the 
gallon attained by the test ears averaged 
14.5. ‘That achieved by a group of 
‘cars engaged in similar service and 
equipped with cord tires was 12. 

‘The striking freedom from 
punctures and blowouts demon- 
strated in the tests of the new tire 
is attributed to its low air pres- 
sure. The makers believe that 
low inflation makes the tire yield 
somewhat to any sharp object. 

‘Against these striking advan- 
tages claimed for the new tire are 
a few conceded defects, including 
Uunsteadiness of the front wheels 
and a “galloping” motion that 
Affected ‘all the’ test cars not 
‘equipped with snubbers or shock 
absorbers. Another disadvantage 
is that the tire, because ofits large 
contact area, throws an astonish 
ing quantity’ of dust and mud, 

‘But while the balloon tire is 
still in its experimental period, its 
essential principles seem to ha 
Vindicated themselves. Inventive 
‘genius undoubtedly will find « way 
fo circumvent its disadvantages, 


POPULAR SCIENCE MONTHLY 


Oil Transmission Replaces Gears 
Single Lever Controls All Speeds and Applies 


Brakes in Remarkable New System 


N ENTIRELY new system of il 
transmission for automotive ve 
hieles, invented by two engineers of 

Grand Rapids, Mich., is designed to elimi- 

nate the clutch, driving shafts, gears, and 

Drakes. A single lever controls all forward 

and reverse speeds as well as serving to 

apply the brake and to disengage the engine 
for idling. 

‘The transmission system consists of 3 
pump connected directly with the power 
‘shaft of the gasoline engine; two motors 
connected with the two driving wheels of 


the’ valve opening 


the car and driven by oil 
circulated by the pum; 

fan ingenious valve con- 
trolling the flow of the 
cil, and a number of 
pipes that conduct the 
‘il from the pump to the 
Wheel motors and retura. 

‘A circular disk, eccen 
tically mounted in tho 
elliptical pump chamber, 
fans six slote in its el 
curnference that contain 
rectangular sliding bars. 
As the disk rotates, these 
boars are forced against 
the inner surface of the 
chamber by a eam, each 
pair of bars forming a 
Space the size of which 
changes as the mecha 
ism turns. As the bars 
are moved avay from the 
ail inlet in the pump, the 
space becomes larger, 
thereby draving oil into 
the pump. When the 
bars approach the out 
let, the: space becomes 
smaller, forcing out the oil. In this way a 
continuous flow of oll through the pamp is 
‘maintained. 

‘The motors are similarly constructed, 
operating under the pressure from the 
pump, the off being discharged at the outlet, 
and being sucked back into the pump. 

‘A control valve, placed in the eireut be- 
‘tween the pump and the motors, consists of 
‘an adjustable eylinder containing a number 
of slots and grooves, the position of which 
determines direct flow, reverse, and for 


bypassing the oll when idling. When the 
cylinder is turned so that two holes in it lie 
exactly over the inlet and outlet pipes, the 
cll passing through exerts forward pressure 
‘on the motor. ‘Two spiral cuts around the 
eylinder serve to lead the oil into the return 
chamber of the motor, causing the rotor to 
reverse. A single axial groove is used to 
retum the oll to the pump 


plete oil 


motors. ‘In this way the motor can be left 
running while the car is stationary. 

‘Since the rate of turning of the motor is 
dependent upon the pressure exerted by the 
oil, the medium speeds can be obtained by 
blocking part of the oil by means of the 
valve. By partially opening the valve, 
‘only a small amount of oil ean pass, and as 
this opening is gradually widened, the 
speed of the vehicle is increased. By shut 
ting off the power completely while the car 


“Above is shown the com- 
System. At left: The 
i otor used a each 
deiving wheel of the car. 
‘These motors are driven 
by oil circulated by the 
‘engine pump. ‘Each 
driving wheel is, bolted 
directly on the shaft of 
its individual © motor 


Above isthe cil-cie- 
‘culating pump, driven, 
by the auto engine, Te 


is running, the motor acta 
as a pump’ and thus, since 
the oil is blocked, the sys 
tem acts as a brake, 
A vented tank is inserted in 
the oil system to allow for 
expansion and contraction of 
the liquid and external leak- 
‘age, as well a5 to relieve the 
pressure on the return pipe. Tt 
also allows an eseape for air in 
the circuit and is provided with 
a screw cap for filling the system, 
‘The pipe sections extending to the 
motore‘on the wheels are made of 
fiexible steel tubing to allow for 
compression of the chases springs. 
Inspite of the flexibility of these on- 
nections there is no appreciable Tous 
of oll through them and the pressure 
omen are negligible. 


Will Increase Auto's Life 


By decreasing the number of moving 

parts and by doing away with the trouble- 

some gearshifts, it is claimed that this 

method of transmission will greatly in- 
‘crease the life of automobiles, 

By simplifying the structure, the weight, 
cost of manufacture, and upkeep will be 
greatly reduced, the designers assort. 

‘There are no brakes to require linings 

that soon wear out. ‘There are no 
riving shafts or universal joints to 
become worn out. Finally, the ays- 
tem lubricates itself with the oil it 
uses to transmit the power, 

In ease, simplicity, and safety of 
operation, the system is said to be 
an important advance over the pre- 
sent types of transmission. Not only 
is the driver freed of the constant 
worry of gear stripping, but he ean 
shift to any speed with one lever. 


N EVERY section of the 

United States where the sea: 
sons are extreme, ‘the coming of 
winter invariably ‘brings with it a 
Curse to the auto owner. \ helpful 


Seiciein next month iosue Mal 
te to prepare and care for 
‘Four car so tat winter driving will 
pleasure rather than an 
experience to be dreaded. 
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Useful New Accessories for the Auto Owner 


Controlled from behind 
the: windshield, this un- 
‘usual spotlight ‘is pivoted 
to cast a brilliant beam of 
light in any direction. Te 
holds its position on the 
roughest roads 


‘Many a radiator has been 
‘bent or broken by collision, 
with ‘another car. Th 
few protector, consisting, 
of a ‘erica of steel bare, 
Saves ‘the radiator while 
Providing “sufficient alr 
"apace for cooling 


Lighting cigar or cigarette with one 
‘hand while driving a car is simplified 
by. an ingenious electric heater a 
tached to the dash lamp socket. 
Pressure on a 


A. disappearing rip rack for the eae 
8 wT Freezing of cil in the crankcase is pre- 


rrunningboard folds into an inconspicu= 


‘us metal strip that edges the board 
‘When the rack fs not in use. When un 
folded upward, it becomes a sturdy 


vented by this exhaust heater, Moist 
Vapors that get by the piston rings 
‘pats out through the breather pipe in: 


stead of condensing into water and 
‘mixing with oil, Hot exhaust gas is 
passed throwgh a sheet iron drum in- 
Eroduced into the front of the crankcase 


‘metal frame held firmly by bolts." Slots 
fare provided for straps to bind lug. 
lenxe’ tightly to the frame of the rack 


‘A new shock snubber for Ford cars 
‘consiats of two levers, the lower ends of 
Which are bolted to the front or rear 
fle, the upper ends connected with a 
‘pring. Both levers are attached to 
the springs of the car through toggles 


With the simple gage shown below, the 
motorist can tell instantly whether his ear 
Wheels are out of alinement. The stop ie 
placed against the inside felly of one front 
Wheel. “The curved portion on the oppo- 

e side straddles the opposite wheel. A 


‘This novel motor cushion 
for the driver is made of an 
80-foot coiled spring, wound 
‘spirally and covered closely 
with @ woven textile. Te 
‘ives not only & cushioning 
fleet, but provides ai 
‘pace. that prevents | per 
Spiration on a long drive. 
When not in use, it folds 
nto a flat cylindrical shape 


? 


frame and cleaned up the chassis 

units, as outlined last month, sound 
all the rivets by tapping them with a ball 
peen hammer and replace those found 
Tose, If you lack the tools necessary to 
insure a good job of hot riveting, enlarge 
the old rivet holes to take eap screws and 
nuts. A 5/164in. rivet hole is enlarged to 
take a 3¢-in. bolt, and other sizes may 
be_used in proportionate measurements. 

‘When bolting the frame 


N& that you have stripped the 
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low to Rebuild a Broken-Down Cart 


By Ray F. Kuns 
Principal, Automobile Trade Schoo! 


ars isto use re lead for checking the con 
facts, ‘These should be adjusted until th 
red lead shows a line of contact the fu 
Tength of the tooth rather than a taperin 
spot on the front or rear end of the teth, 
"The taper roller bearings should x 
juated to have a barely perceptible amoun 
play. A good plan isto bring the adjust 
ring or collar up until the bearings sho 
‘alight tendeney to bind and then back o 
the collar one er two notches and lock. 
in that position 


parts together, always use 
‘strong, new lock washers. In 
some instances, the bolts are 
preferable to the original rivets. 
Stretch stovepipe wire 
tightly from the center of the 
front cross member to the 
center of the rear cross mem- 
ber of the frame, making mea- 
surements from this wire to see 
that the frame is straight and 
true, If itis sprung downward 
(or sidewise, use chains and 
jacks to pull it back in place. 
Bushings in the front axle 
and steering gear must be snug. 
‘New bushings can be pressed 
into the spindle body very 
easily in the vise, The bush- 
‘ngs must then be reamed to fit 
the pin or bolt that is to be 
used, ‘This operation is illus- 
trated in Fig. 3, where an ad- 
justable reamer is being used. 
For bushings 
in the spindle 
‘body and tie rod 
arms, the fit 
should juat per= 
mit the bolt to be 
foreed in by hand 
or with a light 
blow. Forspring 
bushings the fit 
might be a trifle 
Toner and for 
piston pin bush- 
ings, the pin 
should be tight 
enough so that it 
‘ean just be forced 


eee tte 
bling the steering 


gear and front axle, special eare must be 
taken to see that a proper fit is provided for 
all moving parts. ‘The wheel bearings 
‘should fit so that the weight of the valve eap 
fon the tire will cause it to seek bottom. 
Make certain that no dirt gets into the 
bearings and pack them in cup grease. See 
that all oiling devices are in good eondition.. 
If an old system of cups isin use, it will pay 
to discard them and substitute’a pressure 
grease gun. 

‘The method of adjusting the thrust on 
the worm of the steering worm gear is in 
dicated in Fig. 2. Tt should be sunk enough 
to prevent end play on the worm shaft and 
yet not allow the thrust bearings to bind. 

‘When the springs are reassembled, the 
shackles are made tight enough to prevent 

iy play, but not so tight that they grip the 
spring end rigidly. When the shackles are 
‘too tight, there is a disagreeable chirp as the 
‘eur passes over road bumps, and in bad eases 
the master leaf of the spring will be broken. 
‘The spring clip nuts must be made quite 
tight; after the ear has seen a little service 
they ‘must again be tightened. This will 
prevent breaking at the center bolt hole. 


ing the. thrust on 
The Meecring warm eer 


Tapping « sored cylinder with the old piston uved as a lapping tool 


‘The center bolt, too, must 
be kept snug. 

In repairing the rear axle of 
this particular roadster, it was 
necessary to remove and re- 
place the old ring and pinion 
gears with new ones. When 
riveting a ring gear in place, 
itis neceasary to proceed asin 
Fig. 4. A mistake commonly 
‘made in this work is to at- 
tempt to rivet the gear to the 
differential housing without 
first bolting the parts rigidly 
together with three or four 
equally spaced cap screws. 
‘This results in the far edges 
separating as the first rivet is 
drawn down, and frequently 
separation cannot be overcome entirely, 
with the result that the gears always grow! 

‘When adjusting the ring and pinion, 
allow a barely perceptible amount of back- 
lash. If too much is allowed, 
the amembly is weak and 
noisy: if too little, the axle 
will run hot and noisy. A 
‘good method of adjusting these 


In reassembling the rear axl 
watch the provisions for lubr 
cation. ‘See that all felt grea 
retaining gaskets are new an 
properly installed. ‘Take pa 
ticular pains to see that 1 
grease can not work out int 
the brake drums and lower t 
efciency of the brake, 

Make new gaskets for t 
axle housing inspection pla 
and the diferential care 
mounting. Heavy brown pap 
may be used for this b 
‘every particle of dirt and rer 
nant of the old gaskets must 
removed. Rim and _pask 
shellac of cup grease may 
used to help make the Joi 
‘snug and leakproof. 

‘Go over the brake mecha 
jam carefully and rebuild 
worn parts, Where ping a 
‘worn in the brake clevices,t 
holes are drilled out for larg 
pins, which may be made from cold rol 
od with a cotter key in each end, 

Brakes should be relined with the be 
rade lining of proper width and thicknes 
When applying the lining to the intern 
expanding bands, little trouble is exper 
fenced, but there is always a tendency toe 
the lining over the external bands too sho 
0 that it will have flat nections, ‘To pr 
‘ent this, allow about 3¢ in. more than t 
Apparent length and. then rivet each en 
After the ends are secure, the buckle 
hammered out oF forced to lie against t 
inside of the brake band. This insures 
food fit and the riveting may then procee 

“The best rivet to use is a solid copper o 
with a long tapered head, rather than t 
flat head or belt rivet, or evan ths ap 
rivet. Never use iron rivets, as they’ w 
ceut the brake drums and are sure to give 
noisy brake. The heads of rivets ae alwa 
carefully countersunk so that they dom 
come in contact with the brake drum, 

the rivet head on 1 
end of a punch whi 
riveting up the burr, 

When adjusting 1 
Drakes, set them 
until there is 1/64 
space under the band 
every point. Ne 
bands or linings m 
be run in before fin 
adjustments ean 
made, 

“Transmissions, aa 
rule, give little troubl 
uti is well to pul 
gears and inspect 
bearings and shaft 
You may find the 
ond-speed gear tap 
for broken, since this 
the one that most oft 
makes trouble. 10 

(Turn to pope 108) 
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Home Workshop 


Arthur Wakeling, Editor 


‘OTHING pleases the Kiddies so 
much as to have a play table of 
their own, just made to suit them, 

with comfortable seats and a drawer to 

keep their picture books, erayons, cutouts, 
and other small belongings. 

‘The table illustrated is expecially de- 
signed to meet their needs. Built like a 
miniature of a “grown-up” Pullman dining 
alcove, it has x fascination for children far 
in excess of any ordinary small table, and 
they will spend many happy hours playing 
at it during the late fall and winter months, 
‘when stormy weather forces them to 
stay indoors. 

Simple and sturdy of construction, 
the table can be constructed quite 
‘easily even by home workers who have 
not had much experience in handling. 
woodworking tools, and the expense 
for lumber is small.” This makes it an 
excellent project to be constructed as 
& Christmas present—much more x0 
than the average toy, because it has 
real utility and ean'be made most 
attractive by careful finishing and 
decorating. Whitewood or pine may 
bbe used if the table is to be enameled, 
for eypress if it is to be stained and 
varnished. 
arts are set up on two rab- 
oted stretchers, 124 by 934 in. by 


ft. 614 in. The table ends, 34 by 834 by 
2246 in. over all, are fastened to the center 
of these floor pieces with dowels and screws, 
fand are braced by a foot rail or stretcher. 
he seat ends, 114 by 1414 by 24 in, are 
slotted, so that the seats can be adjusted 
ack and forth, as found most comfortable, 
and fastened with wingnuts. 
‘At the top the table ends fit into recesses 
cut in the 124 by 115 by 16)¢ in. top cleats 
+ or rails, and to these rails is crewed the top, 
which is 134 in, by 1714 in. by 2 ft. 8 in, 


One large drawer, 18 in. wide, 
1634 in. long and 33 in, deep, 
is hung on cleats under 
table top and slides out in 
either direction. ‘This makes it 
impossible for the children to 
spill the contents, and the 
‘drawer itself ean be divided in- 
side if desired, 

‘The seats are of equally 
simple construction. The 
backs, 3% by 1434 by 28 in., 
and the seats, 14 by 10 by 23 


in., are doweled into the ends and rein- 
forced by cleats. 

‘The whole play table is narrow enough 
so that it ean be earried through any ordi- 


‘on the porch or lawn in the summer. 


Thiel, tabla, whic fa nature Pull 
‘itm "aig alcove, tel Tatdies 
tore 


sore than many slebo 

‘The ideal way to finish the play 
table is to enamel it some light color 
and decorate it with nursery figures 
‘or animals in bright colors, ‘These 
Aecorations can be hand-painted in 
coll colors, transferred with decal- 
comanias, or cut from picture books, 
cemented in place and varnished. 

‘The table was especially designed 
for the Home Workshop by George F. 
Kaercher, of Philadelphia, for many. 
‘years a ‘furniture factory superin- 
tendent and designer. ‘The idea was 
suggested by Mrs. H. A.Smith, of Dexter, Ia. 

Full working details of the table, and a 
complete bill of materials are contained in 
Blueprint No. 28, which will be sent for 
25 cents, ‘Address Blueprint Service 
Department, Popular Science Monthly, 225 
West 39th St., New York, 


Making a Galloping Mecry=Go:Round 


‘UCH more fun than the 

made merry-go-round is this 

carousel. It gives an 
anddown motion, 


Cut the plank in three pieces, the center piece 


being square, and bevel the cuts so that 
when the pieces are hinged together 


the end lengths ean move up and down == 


in relation to the center. Four heavy 
‘T-hinges are placed on the 

under side of the joints. The 
central support can be an old 
stump or a wooden block set 
in the ground. 

‘The seesaw motion is cre- 
ated by two wheels pivoted 
eccentrically to the ends of 
the plank, turning on bolts or 
lag screws set 4 in. off center. 
‘The wheels are of two layers 
of I-in. lumber about 3 ft. in 
diameter —D. R. V. H. 


slinary home- 
galloping 
ventric up 
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“adding Radio Frequency to a Standard Set 


By Joseph Calcaterra 
Of Poputar Scrence MonTHLY's 
Radio Staff 


ISTANCE, more distance, and still 
‘more distance is the goal of the 
average radio fan. Th 
set to reach for distant 
increased greatly by the addition of two or 
threo stages of radiofrequency ampliica- 
tion, 

By following the instructions given in 
this article itis possible to add three stages 
of radio frequency amplifieation to your 
present set without the 
necessity of changing the 
wiring, if the set has a 

cireuit tuning ele- 


of tuning 
‘two minor changes of the 
detector circuit wiring are 


necessary, 

‘With this unit it is pos- 
sible to use the complete 
set with or without the 
radio frequency stages 
merely by changing the 
serial and ground connes- 
tions, 

‘The unit consists of 
three stages of variometer 
coupled and tuned radio 
frequency amplification, 
By its use stations more 
‘than 1000 miles away are 
brought in easily. 

‘The general layout of 
tthe panel and instruments 
ean easily be seen from 
Fig. 1. ‘The panel can be 
made of any approved 
panel material and should 
be 24 by 7 by 3/16 in. 

Tn order to avoid con- 
fusion in wiring, all the parts have been 
lettered so that the wiring ean be traced 
from point to point, 


Wiring the Unit 


A, J.B, P, G, H, and I are binding posts. 
A and J are the aerial and ground terminals 
respectively. E and I are the posts that 
are to be connected with the aerial and 
ground posts of your present set. F is the 
B battery binding post; G the positive A 
battery terminal. In the upper view the 
terminal G is hidden from view by the po- 
tentiometer, but its position is shown by 
dotted line, and ean easily be seen. His the 
negative A' battery connection. 

B, C, and D ate the tap switches for 
varying the number of turns or inductance 
of the variometer stators. These tap 
switches are desirable but not absolutely 
necessary. If standard variometers with 
large size rotors are used in place of the 
homemade variometers, no tap switches 
sare neceasary. 

Ru, Re, and Re are the rheostats that 
control the filament current of their re- 
spective tubes, 1, 2, and 3. 

Ve is the variometer that acts as the 
tuning element of the receiver. Ve and Vs 
are the other two variometers made in the 
‘same manner as V+ and farnish the coupling 
between the first and second and the second 
and third stages. ‘The coupling between 
tthe third stage and the detector stage is 
furnished by the tuning elements of the 
standard receiver with which the anit is to 
beused. 


P is a potentiometer of 200 or 400 chms 
and is used to adjust the proper operating 
Potential on the grid of the first tube. 

Cs, Cs, and Cs are fixed condensers of 
001 mfd.” ‘The first two are used between 
the variometers and the grids of the #uc- 
ceeding tubes, while the last is used across 
the movable arm of the potentiometer and 
the negative A battery lead. 

‘The photograph of the variometer (Fig.2) 
shows the details of construction of this 
instrument so that long explanations for 
its building are not necessary, ‘The stator 
tube should be four inches in diameter and 


sieges Sed fete conan Terminal 
nae Tia location Ts shown by 
three inches long. ‘The rotor should have 
1 diameter of about 334 in. 

‘Alot 36 in. deep and 34 in. wide ts fled 
at the top of the stator tube to receive the 
front end of the rotor shaft. A similar slot 
fs filed at the opposite point of the stator 
to receive the rear rotor shaft. Several 
fiber of metal washers slipped on the front 
and rear shafts of the rotor and placed 
between the rotor and stator will center the 
rotor and provide the required friction to 
hold the rotor wherever adjusted, if the 
washers are of such thicknes as to spring 
the stator tube slightly. The fiber washers 
tused in faucets will answer the purpose, 


"She dotted line 


A piece of No. 18 or No. 20 wire looped 
over the shaft and anchored with screws 
‘and nuts projecting from the stator tube 
serve to hold the rotor in place. At the 
rear of the rotor one of these screws is 
allowed to project and serves as a stop for 
‘the rotor. 

‘Two other screws projecting through the 
front of the stator tube and held in place 
bby nuts provide means for fastening the 
variometer to the panel. The top screw can 
bbe placed about 35 in. below the center 
point of the rotor shaft bearing slot, while 
‘the other can be inserted about 34 in, from 

the bottom end of the 
tube, Care must be taken 
that’ these screws are 
Placed directly below the 
shaft center line, as athi 
‘wise difficulty will be 
perienced in mounting the 
variometer on the panel. 
About two nuts should be 
‘threaded on each serew to 
keep the variometer a 
short distance from the 


wound with 60 turns of 
No. 24 single or double 
= cotton covered wire. A 
tap is taken at the twentl- 
‘eth turn from the top at 
{four more taps are taken at 
‘every 10 turns, 

‘The rotor may have 
from 80 to 60 turns. Any 
rotor wound full with No. 
24 wire will do. 

‘The shaft hole for Vs is 
arilled 23; in, from the 
top and 3 in. from the side 
of the panel. ‘The other 
variometer shaft holes are 
drilled 7 in, from each 
other, ‘The axes of the 
variometers are placed at an angle of 30 
degrees to the vertical to reduce interaction 
between stages to a minimum, 


Shielding the Variometers 


iets 


‘Three pieces of thin sheet brass or cop- 
per about four inches square, with holes 
paced to allow the variometer fastening 
crews and shaft to pass through, are placed 

‘When 


as shown in the photograph. 


Bothersome capacity effects. 
Follow this order in wiring and use the 
shortest connections possible. First, con 
nect the variometer 
ductance switch contacts, 
eter, the first tap, at the end of 20 turns, is, 
connected with contact 1, the second tap 
with contact 2, and so on down to the last 
tap. The taps of V+ are connected with 
the contacts of switch B, those of Vs with 
switch C, and those of Vs with switch D. 
Next, ‘the filament circuit should be 
wired. "Lead a wire from terminal G to one 
binding post of each rheostat, to one of the 
outside terminals of P, and to one terminal 
of Cs, Lead another wire from H to one of 
the F terminals of each tube socket and to 
the other outside terminal of P. Now con:, 
nect the middle terminal of the potentiom-| 
eter P with J and with the remaining ter- 


remaining F terminals of their respective - 
tube sockets, 
(Continued om pose 127) 


s of modern 
atly to the 
home. 


Small odd_ pie 
furniture add gi 
attractive 
You, yourself, c 
them for your family. 
is no particular trick to con- 
structing porch swings, tables, 
telephone sets, etc. 
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Harmonize 


The furniture, woodwork and 
floors of your home can be 
made to harmonize if a little 
taste is used in finishing them. 
You can easily refinish dingy, 
shabby, scratched wood. Our 
method involves practically no 
expen: All you need is a lit- 
tle time—a brush—and 


JOHNSON’S WOOD DYE. 


Johnson's Wood Dye is very 
sy to apply—it goes on eas- 

and quickly, without a lap 

a st It penetrates 
deeply, bringing out the 
of the grain without raising it 
—dries in four hours and does 
not rub off or smudge. 
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- The Proper Finish Will Make Your Furniture 


JOHNSON’S WOOD DYE 


If you are building or remod- 
eling you should have our book 
on Wood Finishing. It is 
chock full of valuable infor- 
mation. Tells just what ma- 
terials to use and how to apply 
them, We will gladly send it 
free and postpaid. Use coupon 
at right. 


JOHNSON'’S WOOD DYE 
has » for both the 
amateur. Archi- 


tects and contractors specify it 
for coloring woodwork and 
flooring in new — buildings. 
Painters and decorators use it 
with equal satisfaction on new 
and old woodwork of all 
Housewives delight in it for 
doing over old furniture and 
for coloring reed and wicker 
baskets, etc. 


JOHNSON’S WOOD DYE 


is made in fourteen standard 
shades—a few of which are: 


129 Dark Mahogany 126 Light Oak 
127 Brown Mahogany 123 Derk Oak 


140 Early English 110 Bog Ock 
131 Walnut 124 Golden Oak 
125 Mission Oak 


All shades may be easily light- 
ened, darkened or intermixed. 
Full directions on every label. 


FREE-This Book on 
Home Beautifying 


This Book tells how to finish wood 
in artistic stained and enameled ef- 
fects. Gives practical suggestions on 
making your home a 
and inviting. Tells just what 
als to use and how to apply them. 
Includes color card—gives covering 
capacities, ete. Use coupon below. 


FLOORS. WOODWORK 


FURNITURE 


TE S2QHRSON & SON, Ps. 
HACANE, WES" (naan Facey) 
Pea send me fre and porta your Ingruc 
sk dn Home ‘Brastlving’ aod Woo 
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Better Shop Method 


How Expert Mechanics Save Time and Labor 


N 


To Dress Curved Grinding Wheels Truly 


By Henry S. Laraby 
Toolmaker and Tool Designer 


HENEVER concave or convex sur- 
faces are to be ground, it is a 
tedious, inaccurate and ‘wasteful 

process to shape the wheel by hand with a 

‘tick diamond. The workman sometimes 

tuses up nearly the entire wheel before the 

proper curvature has been obtained, and 

‘even then the grinding surface often is badly 

grooved beeause the diamond has been held 

by hand. 

‘To overcome these difficulties and place 
the dressing of curved grinding wheels on 
fan efficient basis, the dressing attachment 
illustrated was designed, and it has proved 
its value, With the constantly increasing 


use of grinding in the shop, it saves time 
and money; it eliminates all guesswork and 
Immediately gives a concave or convex 
shape that conforms exactly to the shape 
to which the work is to be finished. 
‘Tho construction is made clear in the 


arp, washer, dlamand set, and, 
sah nua tnt et tent 


ow the dresser i set up and used 


accompanying drawings. A few words 
may be added, however, as to the use of 
the fixture. The diamond set fastens to 
the arm in such a way that when the dia 
‘mond is lush against it, the point is directly 
over the center of the pivot block. When 
the point is located in any other posi 


pe ser ‘| 


La 


ef 
vet cee ie 
daspondoyety ri 


the'setual process f dressing the 


tion than this, it swings about the pivot in 
a perfect are the radius of which equals the 
distance from the basic setting. 

For instance, should it be desired to gi 
the rim a convex surface with a radius of 1 
{n,, a block measuring 1 in, is inserted le 
tween the diamond point and the set. ‘The 

ick is then clamped in position, the set is 
removed, and the grinding wheel is placed 
‘20 its center is on the axis of the stick, 
Swinging the arm about the pivot, the dla 
mond is brought against the revolving 
srrinder. 

‘This is continued until the entire ere 
ference of the stone has been dressed. 

‘Any mechanic who has use for this tlie 
can think of a dozen ways to get his 
measurements after the diamond set is on. 

‘Similar methods are used to set the stick 
for concave surfaces. ‘The diamond point 
then projects beyond the pivot and the 
steady rest is ured to support the diamond 

Tn all cases, eare must be taken (0 
‘of the grinder 


All ye parts are 


‘inden saat i 


Micrometer Attachment and Variable Height Clamping Strap 


By C, M. Wilcox 


COOKING through a recent issue of 
Porvtar Science Moray, the 
‘writer noted particu- 

larly a micrometer attach- 

ment used for setting divid- 

fers accurately. This sug- 

gested another simple and 

easily made mike" nttach- 

ment that allows an ordi- 

nary micrometer to be used 

for gaging the walls of metal 

cups, tubes, or irregular 

shaped pieces. 

‘The attachment consists 
of a short length of light 

gage brass tubing and a 


will slide over the micrometer anvil. It is 
crimped as shown, to prevent the bail from 
dropping out. Bearing balls come pretty 
close to size, as a rule, but it might be well 
to gage a number of ‘them and select the 
‘most accurate, When using this attach- 


ment, the reading is, of course, taken with 
the 250 graduation as zero. 


Wik aie "stcse ta schiery 
micrometer becomes a two-in-one tool; it 
cares fea 

: oan nade 
pigs tion of the 
Ban acd all 


container, 
curately in 
awkward 


places where it otherwise would be more or 
Tess useless. 

‘Another machine shop kink worth re- 
mombering is that a variable height clammp= 
ing strap ean be made of three parts—a. 
hexagonal nut, a strap, and a hinge pin. 

A long slot ‘is provided in the strap to 
take the T-bolts used in the work table, and 
the end is yoked over the nut and fastened 
to it with the pin. Varying heights are ob- 
tained by indexing the nut and allowing it 
to rest on whichever one of its sidon is the 
‘most suitable, 

Fixtures made in this way avoid the 

‘necessity for hunting around 
for odds and ends of blocking 
to be used with the ordinary 
“jack” straps. 


aed 
ey Ree 
Pe iis 


POPULAR SCIENCE MONTHLY 83 


STARRETT 
COMBINATION: SET 


“The most imahil tool ever built” 


‘OU’ ought to own one of these famous Starrett Combination Sets. 
With its Drop-Forged Steel Combination Square, Reversible, 
Protractor Head and the Center Head, here's a practical, handy 
ao tool that for general all-round work has yet to be equalled. 


The Combination Square (with Spirit Level and Scriber in the Head) alone gives, 
you seven tools in one—Rule, Square, Miter, Depth Gage, Height Gage, Marking’ 
Gage, Level and Plumb. Add the Protractor and Center Head, and you've got 
a set ‘of accurate tools that you'll use constantly in a hundred and one different 
operations. 


And useful as it is, the Starrett Combination Set (No. 
434 is illustrated) takes up but little room in your kit 
and saves littering the bench with the separate tools 
needed to do the same work. 


a few uses— 


Machinists Heads slide easily along the Blade and can be instantly 
Lares ot removed or clamped at any desired position. All parts 


nicely finished, of the best workmanship and reliably 
accurate. For doing close work easier, you'll find the 
purchase of one of these Starrett Sets the best invest- 
ment you ever made. 


Leveling shafting, ete. 
Setting up machine tools 


Auto-Mechanics 
Lining up shafts, be 


For complete description of the different Starrett Sets 
and Attachments, write for the Starrett Catalog 
No. 22"w” 


THE L. S. STARRETT CO, 


The World's Greatest Toolmakers 
‘Mansfacturers of Hacksows Unexcelled 
ATHOL, MASS. 


. Starrett 


ings, conn 

‘crank thats, eter 
‘Truing cylinders 
Checking up valve seats 
‘Timing valves 


Carpenters 


Cutting rafters and jacks 
Scaling blue prints 
Leveling and plumbing 


Maced ‘abet 
seage, Dutt gage, ete. 
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Old Bill Wins a Race in 
Assembling Pumps 


By Joe V. Romig 
D® YOU plan your workin detail, or do 
‘you rush headlong into a task, starting 
| at the first angle that happens to strike 
| your fancy? If you are still x young man, 
‘you probably follow the latter method, just 
‘as I did before Old Bill set me right. 

It was while I was a machine hand that 
Old Bll, the layer-out, taught me the lesson 
that enabled me to grow, and I am pre- 
senting it in the hope that another may be 
lifted out of the rut by a bit of his wisdom, 

Old Bill and I had been given the job of 
setting up two sand pumps, each consisting 
‘of « base in three parts, the two pump east 
ings and their rotors and shafting, together 


hates mp oe rh sl hit 
ONLY A FILE wien ae ee cade e 
with matias pew and peces at a ae 
. pepe getter 
will d foe peers ey 

As we started, Old Bill nudged me in the: 

sik ucerpplct hand ant sls, Soe 

ames eames 
1a ees chabengs Dele ated ot 
se Se rion and Tees 


Mr. Handy Man, to keep the home shipshape, 
must have the proper assortment of files. 


For instance: To smooth the edyes A Wading File will make a rusty | myvbame sections, ‘By evening J hed the, 
on a warped door or to clean met- key fi. ree pieces drilled, doweled, an 

“ her, lying perfectly level on two floor 
Sul Reond Bascaet Pla tote A Half Round File will wach, « Paral, whe all Bill had to how for is 
rere Unlnge een Cakines Fg, ‘window catch to behave, A Slim Gay's work wax a heap of castings and sey- 


stove linings ~- use a Cabinet File. Tsoer File will sharpen a saw eral boxes of bolts and nut. 


During that first day, aa he passed me he 
oe ae gees would say, “Joe, you're working hard. 
ing the wn mower or garden Why, I haven't started yet!” 
‘To sharpen a hatchet, axe or pale tools. And by all meaas.a Tungpeen Picdns oth my weetiy, kacweniedy 
of rkater~use a Mill Bastard File. Point ile for your motor repair hit to pour his bearings an soot a1 l.- There- 
a upon he offered to help me pour mine first, 
You'll find every one of these Files in the NICHOLSON Har rajeced his kind offer, being prow 
brand. Several in the NICHOLSON brand exclusively. and foolish. Bill left to chin with an old 


‘To sharpen knives and sheare~use 


You need a Mill 
36° XOF Swiss Pattern File No. 2. 


‘rony until T should finish. 
Sharpness, curting-accurscy and edgeholding qualities are certainties pce is xebumn he 400K ote look at aah 
wherever you see the NICHOLSON trade mark on the tang of a File work and then remarked, “You think you 
fre still ahead, Joe, but really you are not 
“Tell any conscientious deale your purpose and he'll ie ocr prey ogee pod aa 
select for you the NICHOLSON Files you need. too low. ‘Mine have yet to be done, but 

‘yours have to be done over.” 
NICHOLSON FILE Gc Quickly I took up my foot rule and 
measured, Sure enough, Bill was right, 


Providence, R.1..U. S.A [bad not taken into consideration the 
shrinkage of the metal. Thereupon I 
doubled my pace, rushing to the stock- 
room for materials as I needed them, and 


( 
NICHOLSON FILES oon ee 
AZ urpose before I tightened up my last bolt and nut. 


‘After we had cleared away our tools and 


fa egos | ene 
Te 
—aaaae | 
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The “B” Battery is the Life of 
Your Radio Set 


‘Tin rs NUMBER OWR OF A SERIES 


HE only function of your Radio 

set is to produce sound-waves— 
those mechanical disturbances in the 
air caused by some rapidly vibrating 
body. So far as the Radio set itself is 
concerned the actual source of the 
sound is the “B” Battery. It is not an 
exaggeration to say that the “B” 
battery is the “life of your Radio”; 
for the set itself is simply a device 
to reproduce sounds, and the sounds 
all have their origin in the “B” 
Battery. 


‘The “B” Battery is simply a box full of 
electrical energy ; harnessed for you by experts. 
Without the Radio wave the flow of energy 
from the “B” battery is smooth, steady and 
silent. It is the final aim and purpose of all 
the many parts which go to make up a Radio 
receiving set, to convert the otherwise steady 
flow of electrical energy from the “B” 
Battery, into a rippling, vibrating, throbbing, 
audible current. 


As the sound-waves—whether caused by 
the human voice in talking or singing, or by 
musical instruments—are modulated up and 
down—now high—now low; so does the cur- 
rent from the strongly vital “B” Battery 
follow the modulations and the variations, so 
that the original message, in all its delicacy of 
tone and vibration, comes clear and distinct 
through your Radio set. 


Not a mere adjunct to the pleasure-giving 
quality of your Radio set is the “B” Battery 
—instead, it is the vital, life-giving part—the 
very heart of your Radio set. 

Do not slight this vital part—give your 
Radio set the advantage of the best—use 
Eveready “B” Batteries. 


‘Note: This is No. 1 of a series of informative 
advertisements which will appear in this maga- 
zine. They are designed to help Radio users get 
the most out of their Batteries and Radio 
sets. If you have any battery problem, write fo 
G. C. Furness, Manager Radio Division, National 
Carbon Co., Inc., Long Island City, N. Y. 


Eveready “B” Battery 
(No. 766) 
"The Life of Your Radio” 
‘The same popular 22}4 volt Eveready 
Battery in a new, handsome, durable, water- 


proof, metal container. Eveready quality 
throughout. At all dealers, $3.00. 

The “B” Battery is the vital part of any 
radio receiving set. Eveready Batteries 
—especially made for Radio—serve better, 
ast longer and give better results. 


Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 
Long Island City, N.Y 


EVEREADY 


Radio Batteries 


=they last longer 
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Send for this Book 
—it’s FREE! 
WHEN 


you bore holes you want the bit best adapted to 
the job,—the one that will bore the greatest num- 
ber of holes with the least effort and le: 
suited to all kinds of boring. Various 


t wear on the bit. No one bit 
indls of wood, plus different 
boring requirements, obviously make necessary a corresponding differ- 
ence in bits and augers to best meet those needs. 
‘That's what this book tells about. 


It Gives the Answer 
to Many Bit Problems 


1 is filled with important facts about bits and their uses and tells how you can 
accurately select the right bit for any job of boring. 


It Tells— 


Sahe Faroe parts oa bit 
Sabot the eating head a « bit 

Tinta mbes the speed ef 

Tike boring’ requirements Vaious nds of 


by ely enti by the 
‘Sttped on the shane 


is ary put up in Sets for the 


fie om 
Terese 


seater convening of Bt use 
TRWIS: ore 


he eau for the wniform quality of IRWIN 
Bl aa A eer 

tow TWIN Hits and Augers are beat treated. 

Sabout the IRWIN Bor Fam 

Ty erent eng od ae of We and ve 
the 1RWIN Dor Fas si 


oF 


In short, this new IRWIN Booklet is practically a dictionary of 
‘wood boring tools and their uses, and should be'in the hands of 
every man who uses bits. Get your copy NOW—i's FREE, 
‘Send TODAY, giving name and address of your hardware dealer. 


TO HARDWARE DEALERS:—1/ sox boost 
ites OR Soar her or 


sired soar spy 


Address Dept 


The Irwin Auger Bit Co., Wilmington, Ohio 


“CUTS TRUE The IRWIN Bit CLEAR THRU 


hie delivered to me the most helpful lecture] 
Thave ever had the good fortune to hear, 
His theme was, “Plan Your Work.” He 
said it was his ability to plan that made i 
Possible for him to compete with th 
younger and more active machinists, In 
stead of rushing blindly about trying to 
‘establish a time record, one should go about 
the work systematically, First, study. the 
blueprints; ‘know every piece and its loca 
tion on, the finished job; then study the 
terial list, and you will have a mental 
ture of the entire task. 
“Why, Joe,” he said, “I pitied you when| 
you carried all that material down here 
from the supply room, I did not earry even| 
awasher. loaded all 
and had the crane bring it down, 
made. dozen trips; Imade only one. I re+ 
served my strength for the work that could 
not be done with lathes, planers, and eranes, 
and there is enough of that. When I gave] 
You a chance to bubbitt frst, you jumped at 
it, but tell me who cleaned out the forge, 
who hauled in a barrow of coke, and who| 
hunted up all the ladles around’ the shop. 
‘You worked entirely too hard, If you used 
my methods and short euts and added your| 
energy, you would soon be foreman of the] 
shop. Now, listen, Joe, if you are ambitious| 
and really ‘want to succeed, don't work| 
quite no hard and use your head a litte 
more, Make the machinery do the work, 
‘As we put our tools away and washed up, 
he gave me a last bit of advice, which was, 
“rather do a job right the first time than 
feel proud of your ability to repair a bull.” 
Thad learned from Old Bill, in one short 
day, more than I should have learned in 
year if left to myself, * 


Electric Machine for Soldering 


JAN electrical shop or any other placa 
where much small soldering has to be 


may 

‘The secondary of an air-cooled dry-type 
transformer is connected with two carbon 
electrodes, the backs of which are copper- 
plated. ‘The transformer is mounted by 


means of iron straps fastened to the core. 
‘The primary winding is No. 10 double- 
cotton-covered wire, and the secondary 
No. 3 stranded rubber-covered, double- 
braid cable, wound as shown in the accom- 
panying diagram. 

‘The carbon electrodes are held in contact 
and therefore heat up whenever the current 
is on. Pressing the foot lever separates 


them to permit the work to be inserted, 
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as) Ge 
(132) No, 132 Slide Rest. 
(644) Milling Machine No, 644. 


What the Workshop consists of 


Bench, Dimensions 58" x 26" x2", Legs 4" x4" 
Supersteucture. Two castiron flanges 7" in 
diameter, 1)4" thick, bore 1" bolted to bench 
with four carriage bolts each 25<" long. 
‘Two pieces of XX heavy 1" iron pipe 28" long 
threaded at both ends, 
‘Two pieces of 1" iron pipe $8" long. 
‘Two 1" croases 
‘Two 1" close nipples, double heavy, 
‘Two 1" T's, heavy duty type. 
‘Thrce offsets supporting jack shaft, forged out 
by a blacksmith and offiet forward approxi 
mately 12" and upward 10". 
‘Motor. One-quarter horsepower 1,700-1,800 rev- 
olutions per minute 
GP, Polishing Head No. 24. 
G.-P, Bench Drill, No. 12 
. Bench Lathe, No, 125, 


(30) G-P, Countershafts No. 130. 
(728) G-P. Aluminum Pulley No. 728. 
(729) G.-P. Aluminum Pulley No. 729. 


Have your own 


Motor-driven 
Home Workshop 


You can make it easily now 


‘Turn your workshop into a mechanic's paradise! 
Ifyou have electricity you can easily install this 
new Motor-driven Home Workshop—and at 
moderate cost. 

Then you can construct all the things you have 
wanted to, whether in wood or metal, at a great 
saving in time, do all the work yourself, save 
money and have loads of fun besides. 

Starting with the bench, superstructure, and a 
‘one-quarter horse-power motor, you can build up 
this Home Workshop with the Goodell-Pratt 
Tools listed at the left. 

Any amateur mechanic will find in this Motor- 
driven Home Workshop a real education and a 
sound investment. It is not a toy, but a genuine 
practical apparatus that will last for years. 


Send for free illustrated folder 


Get all the details of this new popular Home 
Workshop. Find out how reasonably it can be 
installed. Folder explains simply and clearly 
what to buy, the cost, and other details, A 
postcard will bring this folder. 


Other Goodell-Pratt Tools 
you should own 


‘The Goodell-Pratt General Catalog No. 15 
illustrates and describes the complete 
line of Goodell-Pratt 1500 Good Tools 
—each tool made by skilled toolsmiths 
for men who appreciate good tools. 
A copy will be sent free, on request. 


GOODELL-PRATT CO., Greenfield, Mass., U. S. A. 


GOODELL-PRATT 


1500 GOOD TOOLS 
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Ask any radio expert 


ut feathering, ach psa wrapped 
"Soler from the fllowtag 


HE first duty of a radio 


panel is to give satisfactory ree 


insulation, as any radio expert iat She ist that kita aoe 

will tell you. The fn eae 

selects his panel with special 

care and insists on having one [6x 2x4f §—TxtRx3116 

that supplies the proper in- 37512314 7— 72243316 

sulaton esstance, SF ruashe Sa TES 
‘loron Radio Panels. pro- 

vide tatifactory insulation If zou dealer canna supply you, 

under all conditions. ‘They ¥ fits order. of wri 


Indieste by surmber the se yo 
We alto furnish Celoron in 
Felliaed sheets and in tobes, and 
‘cut panels in special snes if de= 


have high dielectric strength 
and great surface and volume 
resistivity, and do not warp or & 
crack when exposed tomoisture. 


Cut in standard sizes 


For your convenience, Celoron Radio 
Pancls come ready cut in dat stand 
the size you want, and you can begin 
to build your te at once 

Colon panes are easy to sam, mil, 
and tap, and will engrave evenly with: 


This booklet free 


Write for a copy of our booklet, Tun. 
ing in on a New World,” which coo- 
tain a lat of the leading broadeasting 
‘ations in. the United States and 
Canada, ax explanation of symbols 
tied ia! radio diagrams, and several 
tfficient radio hook-ups, Tt will be sent 


to you free on request. 


To radio dealers: Send Jor special dealer price lst showing standard atroriment? 


Diamond State Fibre Company 


BRIDGEPORT (near Philadelphia) PENNSYLVANIA 
BRANCH FACTORIES AND WAREHOUSES 
Boston CHICAGO ‘SAN FRANCISCO 


Ofices in Principat Cites 
1m Canadai Diamond Stave Mibee Company of Conada, Limited, 245 Carlaw Aven, Toronto 


C CONDENSITE 


ELORON 


STANDARD RADIO PANEL 


Gena Your _Own 


Big Profi its in 8 Hour Battery Charging 


ike WUE. e 
i | 
Rig fate as | 
TED it Sirntcaeee 
erstea: Fah ewe 


5. grooving, mbbeting, 
peraboas with moneda 


Too 
feareen for beveling” Attaches to nny ght socket 
iit broase bearings Sold guaravtee of stifaction OF 
‘ney rete ne day ee devin naar mised 

Ser Bott ait ‘Semth Machine and Aton. 


& J. E. Boice, Depl..8.11, Toledo, Ohio “x. 


Madi sone 
ih ites and 
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Sand Blast Cleans Spark Plugs 
Quickly and Easily 


CLEAN the carbon entirely from the 
porcelain of a spark plug is difficult 
‘even if the porcelain is removed from the 
shell, and in non-separable types of plugs it 
Js even more tedious. The porcelain ean, 
however, be cleaned thoroughly by sand 
blasting in a few seconds. 
‘The illustration shows a fixture into 
which a spurk plug ean be screwed and the 
garage air supply used to scour the por 


Phantom vlan; shorn 


rine tha cleaner 
{ain with sand. The casing can be made 
from any heavy sheet metal can or box. 
‘Two flanges are riveted into the siden ex- 
actly opposite each other. One serves aa 8 
fitting into which a plug can. be 
serewed; the.other as an air connection, 

‘Make a blasting nozzle of short sections 
of pipe and connections, as shown. The 
lower end of this T should be about 44 In, 
above the bottom of the easing. Cut out 
the top of the can or casing and rivet in 
place two layers of muslin between two 
layers of screen wire 

Place ordinary building sand to a depth 
of 34 in. in the bottom of the can, screw in 
‘the plug, and turn on the air. Renewal of 
‘the sand is occasionally necessary, 


How to Handle Spools of Wire 
in the Shop 
POOLS of ion, 


brass and cop 
such ag 


per wire, 


arecommonly used 
in the shop, can be 
mounted "conve 


| eyes and a ‘bolt 
| Two of the screw- 
eyes serve as bruckets and through them 
passes the bolt, which forms a spindle for 
the spool. ‘The third sereweye acts as a 
uide for the wire. 

‘The use of the holder prevents the loss 
of wire caused by spools unrolling when 
thrown together in a box or drawer. Each 
‘spool being set on a holder of its own makes 
it easier to find the size and kind of wire 
desired without delay. 


A rimst-2ATe metal polish can be made 
from clam or oyster shells. ‘The shells are 
burned over a coal fire for half an hour 


and pounded to a fine powder. 
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This Curl-Starting Blanking-Die 
Saves One Operation 


‘HE curl-edged tin handles for cups are 

usually blanked out flat in the first 
operation, the curl started in another die in 
the second, and the curl finished in the 


‘riisreD woRK 


1 curl in started at 
the dest Bianiing operation 


By beveling the punch, 


third. By beveling off the cutting face of 
the punch, however, the blank will have 
‘the curl started. 

‘This does not affect the smooth eutting 
of the punch, and at the same time saves an 
operation.—8. A. McDoNaLp. 


Extending Small Drills 


‘0 EXTEND small drills with @ mini 

‘mum of work, the method shown in 
the accompanying drawing may be used ad~ 
vantageously. Grind the shank of the drill 
to a triangular section and grind the end 
squarely acrom to make the corners #0 
sharp that they will serve as a sort of 


(ED OSer—ss 
(Ex Ore: 


‘The tranguley shank of the dil roaches 
fel inte ths ertenaion, 


broach. ‘Then drill the extension, which 
‘usually will have a taper shank,about 34 in. 
deep with w hole to make a snug fit for the 
drill. “Extend the hole about 3% in, deeper 
with a drill 1/32 in, smaller. 

‘The drill is then driven into the extension 
no that the three-cornered portion broaches 
three grooves, as shown. When the drill is 
‘worn out oF breaks, it may be replaced 
quieldy,—H. P. 


Extracting Worn Bushings 


AEMOST every mechanic has experi 
‘enced difficulty in extracting worn 
bushings from machinery of one type or 
‘another. ‘The next time you are confronted 
‘with such a problem, obtain some old worn- 
‘out machine or pipe taps. Choose one of a 


other words, a tap larger than the hole in 
the bushing, so that the tap will thread 
itself in. ‘Then with a punch and hammer 
drive out the bushing. 

‘The more worn the bushing the better 
this plan will work because the tap 
crowd deeper into the metal.—J. R. S. 


Professional and Amateurs 
Praise Wurlitzer Znstriments 


‘SET ould not othe ihe 

Wai cusped not Be 
Rekhontesam 

T Ramel Dost 

Rechierds iad 


Wate you onde am 4 would 
iavateoe Segoe ree to oom 
sSirelael ree 


‘ill send you any dnstru- 
‘ment fora week's tal in your own 
Irome. ‘No obligation to buy—no ex- 


pene for the tial—you do not rick a penny. 


The Cutter 
of Chromium Steel 


we 
LMOST as sharp as a razor blade; even after 
considerable cutting Zing}—with the grainy 
"gainst the grain and “cross the grain—f Y 
the Sargent Auto'Set Bench Plane cut smoothly 
‘and cleanly, 
‘The diamond-like toughness of chromium alloy 
permits in blade—and the thinner 
blade, the the cutting edge. The ad- 
vantage of a thin blade is also ized when = 
it aad Tt is honed in a jiffy 


lly needs, whetting. 
d—and shaving away in short order, 
with the origioal sdjestinent Sockaaged’ 


For the finishing touches and working in re- 
stricted oe) ‘you need the Sargent Steel 


Bocas fone‘ detbiek mack Pits hese 
flee planes tre inate fever works 
‘hey are light, handy, fait tools 
bac es ‘craftsmen, 
ita cetera tat! fas te 


‘Surcent Blanes ‘at your hertware desler 


SARGENT & COMPANY 


Herdware Manufacturers 
50 Water Street 


SARGENT 


Jools & Hardware 
$25.00 in PRIZE 


New Haven, Conn, 


‘See top of page 6 in front 
‘of book for details 


B) foe tute heh eared 
fine Ualsnted pe 
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Micrometer Head Used in Making! 
Accurate Depth Gage 
BX,PSING micrometer ead, which 

‘ean be obtained for a few dollars a 


any large hardware store, the machinist 
ean make a handy and very rugged depth 


gage. 

‘The base can be of either shape shown Or 
modified in any way the maker desires. It 
should be made of good tool steel and ns 
much of the finishing as possible should be| 
done on a surface grinder. The lower sur- 
face is then lapped true on a lapping plate 


(MEASURING DEPTH OF SLOT 


KNURLED FINGER REST 
) WOLES 


OFFSET ASE 


| 

| o 

| < 

| ee. 
eeaurnge ong won 


Stivt base, mimiezomter head nerves so 
Ssehal Sept rane 


with fine emery powder mixed thinly with 
lubricating oil. Care should be taken to 
obtain an accurate, mirror-like surface, 

‘The hole for the micrometer head is then 
bored by mounting the base piece on. the 
faceplate of a small lathe and drilling 4nd 
boring the hole for a light presa fit over {he 
fend of the micrometer head. 

‘The advantage of the offset head shown 
i in making measurementa in corners where 
there is little room.—M. C. 


Fitting Piston Rings Quickly 
PISTON rings may be fitted more quis 
than by the nual method of clamping 

| the ‘rings in the vise, by using a file 


wists 


sap 


clamped in the vise, Hold the ring with 
hoth hands and draw it along the file. 

‘Since the ring has to be tried frequently 
in the top of the cylinder, this method. 
avoids unnecessary handling of the vise 
‘and fil 
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Write us 
a post card— 

Address Dept. S-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 

You will be amazed at the low prices 
Ward’s quote. A complete tube set & 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 


Headquarters for Radio 
Montgomery Ward & Co, is headquarters for Radio, selling everything direct 
by mail without the usual “‘Radio-profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to our house nearest you. Address Dept. S-R 
Chicago KansasCity St.Paul Portland,Ore. Ft. Worth 


Montgomery Ward &G 


The Oldest Mail Order House is Today the Most Progressive 


The Accurate Fit of the Spindle and Anvil 


The third point of superiority of Brown & Suarre Micrometers 


‘Tht vital points of Micon 
ch 
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‘The thind point of superiority of Brown & Sharpe Micrometers 
lies in the’ accuracy with which the spindle Ate in the frame 
and, the squareness with which the measuring surfaces of the 
anvil and spindle come together. 

The fac that Brown & Sharpe Micrometer have been. giving 
ithful service for 30 and 40 years indicates the quality 
material used and the accuracy of fitting the spindle in’ the 

frame and lapping the faces of the spindle and anvil. 

"The general appearance of Brown & Sharpe Micrometers to- 
gether with the accuracy of the measuring screw, graduations, 
land measuring surfaces give every mechanic a MUcrometer to 
bbe proud of and one that will give loag, dependable service. 
A close inspection of a Brown & Sharpe Micrometer clearly 
indicates the reason for its popslarity with mechanics the world 
‘Small ‘Tool Catalog No. 28 describes the complete line of Brown, 
‘& Sharpe Tools. 


Write for a copy today 


BROWN & SHARPE MFG. CO. 
Providence, R. I. U.S.A. 


Brown & SHARPE TOOLS 


your 
Garters 


How did 


i _—~ 
WIDEWEB 


look this 
morning? 


Boston Garter 
VePhute 


‘The new Wideweb “Boston” is light—cool— 
secure—adjustable—and rests so easily on the 


leg that you forget you have it on. See the 
new webbings in a variety of colors at your 
dealers. Insist on having the “Boston” be- 
cause it is the only garter with the famous 
Oblong All Rubber Button Clasp. 


GEORGE FROST COMPANY, BOSTON 
Macens or Vater Gxir Hose Sorromress rox ALL tax Pasay 


Hand Punch for Small Work Is 
Held in Vise 
IME and labor ean often be saved in 
the shop if a small hand punch for the 
bench vise is available to handle work that 
cannot be done economically on a power 
punch. 

‘The base of this small punch is clamped 
in the jaws of the vise and the lever pulled 
down by hand. Punches and corresponding 
punch plates are made to suit the work and 
‘can be changed readily. Two screws en- 
‘gaging tapped holes keep the punch plates, 


in place, and by removing the lever pin one 
punch ean be substituted for another, When 
punches of large diameter are used for mak- 
{ing up small washers, a removable pilot is 
‘screwed into the center of the punch, as 
indicated. Pilots of various sizes can be 
‘used with any one punch. 

"The base block and lover are forged steel 
and the eam end is hardened to resist wear. 
‘The lever is held by a removable pin, and a 
single heavy spring retracts the punch, All 
the punch bodies are the same diameter for 
interchangeability—L. A. 


Making an Accurate Square 


HOW 2 make a small square of tested 
‘accuracy with limited equipment in 
the shortest possible time is a puzzle to 
many new mechanics and perhaps some 
journeymen. It ean be done, however, 
quite easily by using a piece of cold rolled 


2 iste 
deen sed 


steel, of rectangular section, as at A, and a 
turned round piece, B. 

Grind, file, and polish piece A, strap it to 
‘a lathe faceplate, drill a hole smaller than 
the turned down end of B and, with a small 
boring tool, bore out a hole for a press fit, 
‘This brings the hole dead square with the 
face of A, which is against the faceplate. 

Since the piece B is generated on centers, 
it must be exactly accurate, so that when 
the two pieces are assembled with a light 
‘ress fit, the square is certain to be exaet, 
Provided neither piece is bent or distorted, 
—W, Burr Benner, Scranton, Ps 
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Fitting a Taper Attachment 
on an Engine Lathe 
[ATHE owners doing taper work, and 

handicapped through the lack of the 


thment, can make at little 
tachment that will answer 


necessary at 
cost a taper 


the purposes of a commercial device. 

‘The attachment consists of an angle plate 
bracket of cast iron, machined on the top 
face only, and a 


ce of flat, cold rolled 


for stiffening the connecting plat 
bly. After being carefully checked for 
straightness and parallelism, the cold 
rolled steel piece is mounted on top of the 
finished surface of the angle plate, as 


shown. ‘The plate is tapped for eap screws 
that pass through radial slots in the angle 
plate. The builder can insert a central pivot 
pin, but that is not absolutely necessary. 
‘The slide or rider block is cast iron, 


machined to fit the cold rolled steel bar. 
A connecting plate is shaped and slotted, 
ieated, from a piece of }(-in. boiler 
‘This piece is bolted to the front 
proper and, in order 
to stiffen it, an auxiliary slide is used. 

‘Tapers appear on drawings either as so 
much taper a foot or in degrees, Work 
intended for the lathe is usually marked in 
the amount of taper a foot, and the taper 
attachment is easily set. Measure off 1 ft. 
on the machined surface at the rear of the 
carriage, and, with and microscope, 
set the taper attachment alide accordingly 
to one half the total taper required. 

For extreme accuracy in your work, an 
inside micrometer can be used for setting 
the slide. ‘The turning of curved shapes 
and forms can be done by using a guide 
plate with the profile of the form milled in 
its top surface, and using a roller bolted to 
the connecting plate, running in the slot. 

Ball shapes can also be turned for the 
center of universal trunnions.—J. R. 


Genuine “RADIOLA’ | 


Regenerative Receiver and 2-Step Amplifier 
Made by Westinghouse Electric Company 
for 
the 


radio receiver and amplifier 
to put up with 


for just a fivedollar payment. Take 
ay of vcling tad Get an ott that wil 
faction. Send the coupon below for. our 


The Perfected Radio 
—At Last 


So simple to tune that it is just the thing for the beginner, Yet so perfect that it 
Il debe the most burdened “radio fn we hae Wong bee ening othe 
ea! creut is long range will bring in stations never heard before so oud and 
lear ‘that a, loud speaker will delight the whole family. “Wonderfully elective 
‘With it iterterence, internal noses and annoying body capacity ae forgotten, 


WD 12 Tubes and Dry Cells Reduce 
Upkeep to Almost Nothing 
Equipped with 3 of the latest type of dry battery tubes, WD 12 tubes use only 36 


ampere. Most perfect tube both for detecting and amplifying. ‘Battery expences 
reduced to the lute minimum. — ee ea 


‘The outfit we offer you now 
Be ‘you now includes, the 


Send Coupon [tsetse es 
=a 
for SPECIAL Offer Pest aloe Sasa 


Jest mail the (Get al the detaite without 
bhagstion, Bon ry 
=. mi Sisk of ring anny 
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SUiscts Tubes Do Triple Duty 
With Erla Synchronizing Transformers 
“h, 


Uvoonnhventyoalyvonieitveetl , 
For the first time, the full efficiency of vacuum 


tubes is completely utilized and brought under 
control. 


In Erla reflex circuits, tubes do triple duty, pro- 
ing cimultaneous amplification of radio fre- 
quency, reflexed radio frequency and reflexed 
. Yet, s0 precise is the 
manipulation of this complex current flow, that 
the tremendous gains resulting are achieved 
without a single deterrent fla 
Not only do Erla reflex circuits demonstrate de- 
cisive superiority in range and volume, but they 
are also unequaled in selectivity, purity of re- 
production, and case of control. 
Even the single-tube circuit provides far-flung. 
e loud speaker range, while the three-tube circuit 
surpasses costliest multi-stage amplifiers in 
transcontinental loud speaker reception. And 
the two-tube circuit is but a step behind, 
Essential to the operation of these circuits, and 
the secret of their success, are Erla synchroniz- 
ing radio and audio transformers. Providing 
perfect aynchronization of received and reflexed 
currents having the same phase characteristics, 
they assure tremendously magnified amplifica- 
tion without trace of instability or distortion. 


stints boy 


‘Complete working diagrams and descriptions of 

ircuits are set forth in Erla 
ble gratis from leading 
radio dealers. Or write us direct, giving your 
dealer's name. 


gah: Flectrical Research, Laboratories 
bg C9 2515 Michigan Ave., Chicago 


TRADE MARK REGISTERED 


See top of page 6 in front 
‘of book for full details. 


$25.00 in PRIZES 
Only*142 


Pats this WITTE 


On YOURP Place’ 
For 90 Days FREE, ‘TRIAL 


fae be pei cis Soe 


Sling nationally Known line Engraved and 
Moooprammet Xia Grerting Caries An iam 
naa Boni tema In geiveral dem. AD wich 
mo. 
3p Saae'idiam, Bifedacectc'™R |“ PRocess ENGRAVING COMPANY 


Crawford at 18th St. ‘Chicago, Ill. 


ze | Earn $1502 Weekly 


SS 
How to Make Useful Planer Jacks 


for Heavy Work 


‘THE planer jack attachments illustrated 
below solve almost any kind of bracing 
or pushing problem that arises in heavy 
machine work, By means of a number of 
lengths of pipe or round bars bored out at 


“a Eee 


Used with, pipe ar round, 
Placer Jack attachment 


range of uillity 


Ail sorts of jack heads ean be provided. 
One with a sharpened drill rod inserted in 

serves for holding flat work, and the usual 
block, for external angles. A. hinged 
lock, with a square, diamond-point face, 
is used when necessary for enguging internal 
angles.—H. L, 


Double Caliper for Forge Work 


‘OR measurin 
Fee oa & 


desirable to have 
‘a double caliper, 
as illustrated. It 
‘ean beset for both 
width and thick- 
ness, and so will 
measure hot 
metal with the least waste of time. 


GA. 
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The famous construction toy 


RECTOR is the best fun in the 

world. Boys make wonderful bridges, 
cranes, derricks, windmills, railroad signals, 
Ferris Wheels and machinery, Erector 
is the only actual structural steel toy 
with four sided square columns, Every 
boy owning Erector is made a member 
of Gilbert Engineering Institute for Boys 
without cost. In addition to the many de- 
signs shown in the manual accompanying 
each set, he can win diplomas, 
honors and awards with original 
models. 


THE A. C, GILBERT co. 
New Haven, Conn, 


Tecaaeicenmen 
ee Sowa ees eres | 
| varie arise. 
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Makes Dumb Machines 
Speak for Themselves 


TWO QUESTIONS your 
machine should answer:— 
How much does it produce? It will 
answer you on a Veeder Counter. 
How much can it produce? That 
also is indicated on a Veeder 
Counter. 

Com revi output with 
hat you gr eer each, deveop- 
ment-atep. That will guide you 
constantly to hetter results, bigger 
producion—if your machine 
operates with a 


ATTY 


COUNTER 


The Revolution Set-Back Counter 
below records the output of the 
machines where a shaftrevalition 


Speed Counter 


's the handiest instrument 


(Cut late thar 4 ate.) 
Tee Nene Seed Coceen wala es 
espa emg rr 

wad perating, at 
(ficient spcts. "Price, with two Tbe 
{tips (as illustrated) $3.50. 
FREE—The 80 pose Veeder 
booklet shows exery counting 
decice an intenlor or manu- 
Focturer could require. Let us 
Send this free guide. 


The Veeder Mfg. Co., 
‘44 Sargeant St., Hartford, Conn. 
ei ee ee 
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The Home Workshop, Continued 


How to Build a Mission Library Table 


By E. E. Scott 


ITHOUT sacrificing any of the 

simple beauty of the Mission style, 

the desk-table illustrated combines 
the utility of both table and flat top desk. 
Ample drawer space is provided without 
making the table appear too heavy and 
‘cumbersome for the average living room. 

‘Thoroughly seasoned quartered oak, 
preferably white, should be used through- 
‘out, except for the unseen parts and draw- 
ers, which can be maple or other hard 
wood. The table requires 33 board ft. of 
selected stock, planed on both sides. The 
stock can be cut to best advantage if five 
boards from 7 to 9 in. wide and 10 ft. long. 
tare obtained. For the legs, which are 2 in. 
square, it is not necessary to use quartered 
oak, as two of the sides will show practi 
cally a quarter grain if cut from an ordinary 
23¢in. oak plank. 

‘The top should be glued up from the 
boards having the most beautiful grain 
and should be built up at first 14 in. larger 
all around than the finished size, which is 
2 ft 4 in, by 3 ft. 835 in. 


It is worth 
while to prick 
punch the loca 
tion for the 
dowelholes,and 
to take the 
boards toashop 
where they ean 
be bored or 
drilled abso- 
lutely true, un- 
Jess the home 


worker has a doweling jig or is thoroughly 
experienced in boring holes perfectly: 
straight, Apply hot, freshly made glue to 
the edges and clamp’ the top up on a level 
surface, using cross boards und handscrews 
so that the piece will be perfectly flat when 
finished. ints should be practically 
indistinguishable. 

All the other parts should be made to 
‘the dimensions given in the accompanying 
details, ‘The legs should be prepared first 
because of the number of mortises to be 
cut in- them, 

If the planes and chisels are kept sharp- 
‘ened to razor edge, it is surprising how 
‘easy it is to work accurately. Bore out 
‘as much as possible of the mortises with 
bits of suitable size. In laying out the legs, 


@-apeces save as @ cxcerT 
‘Deenson Aap 
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note that they are made in pairs, two left 
and two right. As the work progresses, 
every part should be fitted perfectly, even 
if the amateur’s friend, a file, has to be 
called into service to insure close fits. 

‘The first parts assembled are the end 
panels, consisting of two parts No. 9 and 
‘one part No. 5, glued and nailed together. 
Using one part No. 7 and one end panel, 
attach one pair of logs and repeat this 
procedure with the other parts of the same 
number. On the inside surface, which will 
be out of sight, put several 3in. dowels. 
Glue all surfaces in contact and dowel 
wherever possible. 

Next, join two pairs of parts Nos. 4, 
8, 10, and 11, using serews at the obvious 
points out of sight, as marked on the 
aketch of the assembled table. The set of 
parts that will be at the back should have 
parts 3B and 8D fitted into them and be 
glued and hold with screws, taking care to 
‘set thom in 1s in, to give the paneled effect. 
With the aid of the shelf, part No. 6, and 
the two previously assembled ends, join 
the whole framework of the table, dowel 


EF a seca 
epee, | imam 
a 

EEE moe 
gina oe Soar rox 
SS oxen rie 


ow the stock for Ube drawers Ia eut out 
‘ta put together 


and glue it together, bind it with « few 
"turns of rope, and allow it toset overnight. 

‘Tho drawers should next be made and 
suitable pieces of maple fitted into the 
frame on which they will slide, As for the 
mothod of placing the drawers, a few 
‘minutes’ inspection of a buffet or dresser 
will show just how this is done. For hold- 
ing the various runs in position, it will be 
necessary to use eight fron anglea, Not 
that the drawers are to be blocked at the 
back so that they will atop 4 in. in and 
form depressed panels when closed. 

‘The top is put on by securing four 124 
by 114 in. maple strips flush with the upper 
edge directly to the back of parta No. 8 
and No. 9, using numerous heavy acrews 
and glue. ' Turn the table upside down 
and put screws at 6-in, intervals through 
the strips and into the table top, but of 
course not clear through it. Use heavy 
screws and draw up the top tight by means 
of a screwdriver bit and brace. All that 
remains is to plane the top flush with the 
frame and scrape and sand it, 

‘The finished table can be stained with 
any good commercial Mission stain, such 
‘as fumed oak, weathered oak, green weath- 
fered oak, or eathedral oak, coated with thin 
white shellac and finished with wax or a 
prepared commercial finish for Mission 
effects, 

If one of the newer two-toned finishes is 
preferred, it can easily be obtained by 
brushing out the pores of the wood with a 
wire brush, applying a coat of stain, fal- 
lowed by a coat of thin white shellac and, 
when dry, brushing on a coat of silver gray, 
‘eream or other light toned, flat ofl paint, 

(Turn to page 98) 


Bieheerce of this nal 
mie ee maze i 


pe Reade his 
“Purchased in 1919, this Corona was banged all 
over the Balkans—averaging 50 kilometers per 
day. Itspenta night under water ina 

Ford that ran into a washout, and twice fell from 
pack saddles into rivers—but it always worked.” 
Another man dropped his Corona into seven 
feet of salt water, fished it out, dried it over his 
camp fire, and wrote 250,000 words before he saw 
a service station! For 17 years Corona has been 
meeting and surviving such tests of durability. 
Probably you'll never abuse a Corona like this— 
but thercs a lot of satitacon in ewsing 
writer that you know can be relied upon der 
all conditions. 


CORONA 


Home Workshop Department of Popular Science Monthly 


ine aie iit meee 


“DED Devil” Pliers 

put power and 
strength into your hand— 
a tenacious hold on that 
stubborn nut or bolt, that | 
screw-eye you want to 
turn, that wire you want 
to cut, that rod you want 
to bend. 


Red Devil 


eg U8. Tat. 08, 


Pliers 


multiply the strength of 
your hand and wrist—they are 
your fingers of steel. Made in 
100 styles—one for every 
purpose. 


‘The name “Red Devil” on a 
plier is a pledge that it is the 
best of its kind made, that 
it is forged of tool steel and 
‘expertly designed and manu- 
factured. 

“este ip Ss 
saa brie peer 2 
ear cae er 
ee es 


‘Rad Devil" Mechani 
hie aha the aalt 
sind Jor ities foo. 


SMITH & HEMENWAY CO.,Inc. 


Manufacturers of “Red Desit” Toole 
264 Broadway New York, N.Y. 


The 


gepmaegies 


Building a Mission Table 
(Continued from page 97) 


thinned with turpentine. When this has 
set for a few minutes, the surface is rubbed 
clean with a soft cloth. When the paint is 
dry, a dull finish varnish is applied. 

Tt is advisable to shellac the drawers 
inside and out, after they have been fitted. 
Drawer pulls’ may be purchased or at- 
tractive ones made of copper, as shown. 
‘The beaten effect is obtained by laying a 
fat piece of copper onthe bottom of a fat 
iron, an anvil, or 


the’ ike, and fi} i 
denting it with cor 
the end of a bolt 

that has "been 

slightly pointed pe 
with & fle and - 
rom oe are Tye hammered 


made by winding ee 


3/16-in. copper wire spirally around a bolt or 
rod 5¢ in. in diameter and cutting off rings as 
required. The ends are then squared with a 
file and soldered together, after they have 
been passed through holes in eopper bolts 
‘These bolts are filed to the shape shown 
from strips }j in. thick and 34 in. wide. 
tis not necessary to thread the ends of the 
bolts, for iron nuts will cut their own 
threads on them. 

‘The square-headed studs that hold the 
plates in position are filed from ordinary 
copper tacks. Copper oxidizes quickly to & 
rich brown that harmonizes with the 
Mission finish, 


Homemade Glass Cutter Replaces 
Costly Diamond 


GLASS cutter that T have found to 
give better service than the common 
steel diak type can readily be made at home. 
‘All that ie required is the wooden handle of 
fan ordinary package carrier, a small amount 
of lead, tinfoil, solder, or other easily melted 
‘metal, and a ear- 

Borundum erystal. 

The wire is re- 
moved from the 
handle and one 
end blocked up. 
The al is 
melted in a cru 
ible or other dish 
and poured into 
the wooden mold, 
which should be 
held with « pair of 
pliers. 

Do the pouring 
with great care, as 
the metal will bub- 

‘When the 
‘mold is ful, insert a erystal of carborundum 
quickly while the metal is still liquid, and 
hold it until the 
metal sets, 

Hold the fin- 
ished glass cutter 
firmly and draw 
the point of the 
crystal over the 
glass with aslight : ! 
pressure, as if it J 
‘were a diamond 
glass cutter. Tt 
will be found 
that this quickly 
made device cuts 
very much like a 
diamond, 


ATKINS 


METAL CUTTING 


Use 
Atkin 

jon Breakable” 

"Hack Sax 
Bila 


End Hack 
Saw Blade 
Breakage 

ITH Atkins “Non- 


Breakable” Hack 
Blades you can not 


only 


eliminate practically 
all losses due to. blade 
breakage, but also do 


metal cutting faster and 


er, 
These blades give ree 
markable cutting results. * 
Made of selected steel, 
they are hardened 
tempered by an exclusive 
as and oil process which 
makes the cutting ed 
extremely hard and the 
body of the blade unusue 
ally, tough and flexible. 
‘That's why they out-cut and 
So yoursll Sead ws ten Cis 
find tll us what metal you eat 
find we'll rend a sample blade, 
Youll say fs the best you 
Saws for Every Use 
No matter what wood o 


metab-uting you do, there 
dre Ains” Sain to sve 
time, labor and. money. 
for our free boob ae m the 


saws you're interested in. 


Get “Saws in the 
| Shop.” It’s FREE 


‘A 32 page book that's 
full of practical sugges- 
tion on metal -cutting, 
‘and. general. shop. infor: 
mation. Every. man 
‘who buys, or uses, says 
‘will find. it helpful. 
“Send for it NOW. 
Just write your 
name and ade 
‘on the margin 
this page_and 


Do It 
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Ives Toys 


E HAPPY BOYS 
TRAINS AND ACCESSORIES 


“Side-track that freight! 


lere comes the express!” 


removable from base 
for continuous work 


The “Yankee” Vise means 
more speed—greater accuracy. 
You don’t have to remove 
work from vise until entire job 
is completed, 

When you carry work from 
bench to drill press, to milling 
machine, and’ so on, simply 
lift vise, work and all, off base. 

A “Yankee” Vise always as- 
sures perfect alignment; bot~ 
tom, sides and ends are ma- 
chined true. 


by tu Locks in 
any desired position by cam- 
throw lever at side. Hardened 
steel block, with V-shaped 
grooves, holds round or ire 
regular work. 


Yankee” Vises 
with swivel bate (detachable) 


No. 194—Rody, 10% in 
_ ‘wide. Jaws 


No, J95—Bady, 7 x 20 


Gide) x 3 Is jam open 
No. 1992—Body, 434 x2 (wide) 
F216 in. Jaw open to 


No, U—-Body, 396 = 1 


Not. 994, 993, 991. As above, 
without swivel base. 


Some other "Yankee" Tools 


ra Seromiver Ratchet Hand rae 
ci ice fel fer tna Brae 
athe Seeceiere Hatches Roa Brae 


Dealers everywhere sell “Yankee Toole 


Helpful Toot Book 
Mailed Free 


e 
Weave ony tai 


NowTH BROS, MrG.Co., Philadelphia, U.S.A. 


“YANKEE” 
TOOLS 


Make Bett Mechanices 


Our Blueprints Will Aid You in 
Building Christmas Presents 


HAT Christmas presents are you going 
‘to make this year in your home work- 


is the time to plan. You will find 
ny ideas in this month's Home Work- 
shor 


month; and there is the long list of Poru- 
Lan Science MonTHLy blueprints to draw 


ints ence Re 

Etter being funteated om peer 7? 

‘upon. This list is particularly valuable, for 

it contains designs of unusual attractive- 
(Continued om page 101) 


Complete List of Blueprints 
ANY ne of the blueprints listed be- 
Tow ean be obtained from POPULAR 
Sctence MontuLy for 25 cents. The 
Editor will be glad to provide, upon 
request, information relative to tools, 
‘material, or equipment. 


Bigeprnt Service Devt, 
ice Monthly 
PBs Went 3oth Sts New York 
Gentieaen: 
Send me the blueprint, or blueprints, 
L have checked below, for which 1 in- 
lone... cents in stamps or coin: 


= 
= 
= 
= 
= 


many more will be published next | 
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we The only vise 


No. 1052 


—anew Millers Falls 
Brace that takes 
large size bit shanks 


F your work calls for the use of 
expansive bits and other bits 
with large size shanks, here is just 
the brace you need—No, 1052 
Millers Falls Brace. 
The chuck is strong as Hercules 
and heavily knurled, to afford a 
good firm grip. The jaws are of 
the interlocking type, self center- 
ing, forged from steel and spring 
tempered. 
Every carpenter and mechanic 
should have this brace in his kit. 
He will have plenty of chances to 
use it—and he 
will always use 
ic with real satis- 
faction. 
‘Ask your dealer 
to show you this 
new Millers Falls 
tool—No, 1052 
Brace. 


Specifications: 
Cocobola head and handlen* 
Exposed metal pars polished. 
and nickdl plated 
Chuck with interlocking 

for large oe Di shen 
Ratchet—boxed, 


Head—ball. bearing—ful 
steel cle =e 


Handle—Inserted metal rings, 
Sweep—t0 inches. 


MILLERS FALLS 
COMPANY 
Millers Falls, Mas 


‘Manufacturers of Carpenters? Tools, Hacke 
‘Saws and Automobile Tools 


MILLERS FALLS 
TOOLS 
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Blueprints for Christmas Gifts 
(Continued from page 100 


hess and utility for Christmas gifts. 
‘The sewing table, Blueprint No. 1, of 
ts hundreds have been made, forms an 


ways weleome gift for a woman. More | 
jorate and even more popular is the 
wemarkably fine kitehen eabinet, No. 5. | 
IThe tea wagon, No. 13, the cedar and ma- 
jogany chest, No. 17, the telephone table 
nil stool, No. 18, the grandfather's clock, 
INo. 19, the Colonial writing desk, No. 21, | 
ie gatelg table; No. 24, nnd the kitcher 
sabinet work table, No. 27, are all articles 
of furniture that make excellent gifts. 

For the smoker, there is the smoking 
eabinet design, Blueprint No. 2, which is 
he equal of some of the most expensiv 
‘ommereial eabinets featured by exclusi 
Filth Avenue, New York, tobacconista, 

Blueprint No. 14 gives details of a toy 
rain, Kiddie horse, and doll’s house, which 
make fine gifts for children. 

A study of the list on the opposite page 
vill show the wide variety of valuable gifts 
that ean be made at home, 

Each blueprint is a sheet 15 by 22 in, with 
bomplete working details, some of ‘them 


ull site, and an itemized list of materials. 


Prizes for Photographs 


‘any article with the 
SCIENCE MONTHLY'S blueprints don't 
rotograph of your hs 
Wee eaagi eeeeg oeaierroin 
fn on ech ong caine woh 
Ree Tiome' Workshop Edites, Popular 
Science” Monthly. 225" Woat "30th 
Street, New York. 


Polishing Turned Metal Work in 
a Small Lathe 


WHEN a fine polish is required on a 
plece of plain turned metal, excellent 
rosulta ean be obtained by the method illus 
rated. A piece of flat spring is elamped to 
he toolholder of the slide rest in such a way 
hat it exerts a light pressure on the work. 
Irhe end of the spring is bent to conform 

roughly — with 
the ure of the | 
work and the | 
extreme tip | 
bent sharply 


——SS SSR REE 


end of 
spring and the | 
‘work is placed a 
pad of thick 
felt or a bailt- | 
up pad of sev- | 
eral thicknesses | 
‘of soft cloth. 


me bald eee ThE pad is | 
SulBiSS pata yaSSS charged with | 
polishing "mae 


jerial and is moved slong the work by 
Ineans of the slide rest 

‘The polishing material used at first will 
lepend upon the quality of the tooling; 
hat is, if the last eut was smooth and 
Jean, a very fine polishing material can be 
wed ‘at once. For the final finish a little 
jeweler’s rouge is excellent. The pad 
thould be changed each time a finer polish- 
Ing material is used to avoid scratching. | 


Will Suit You 


‘yout have just half the soul of 
‘2 real radio fan. a complete, 
ly made set will pall on. you 

a ‘Build your own! 
‘You want radio performance, to 
besure, but you want 


New Coto Compact 
VARIOMETER 


Expecially designed for new wave 
timc aman compare 
the me ed co 

Sise 385 x30g 12am brown 
Palished bakelite with honeycomb 
ound stator. Beautiful faction 
nd appearance. Base. or ‘panel 
mount: "Type 8600, $5.0 


Jobbers! Dealers! 


‘The Coto line has the efficiency, 
the appearance and the 

for big selling. “Write at once for 
latest Price and Discount list. 


COTO-COIL Co. 
87 Willard Avenue, Providence, R. I. 
Pactfe Coast Branche 
229 Union Exon Bil, Lae geen, Cal 
Nethomtere Browks 
over. Byings  Rmeath Bide, 


Southwestern Branch: 
EP. Atnintony Bilanty Trost Co Bley 
"helunts, 


= 
New Cots Coengact 
rn Gosden 


New Coto. Corn 
Viriocoupler 

Sashes 

Range 700 to 600,mnetra. ‘Base 


tae 55.50 


Cote Special Audio 
Frequency Transformer 
Twn ratio of 3 40 1. Cato 
out but inadete 


mes $2.50 


The Ori 
Wound Inductance Units 


ial Honeycomb 


Coto Tapped Radio 
Frequency Transformer 

Eiciently covers the whole 
broods feng Rec fis 
Sex aes $7.50 


APLIALILI LI LVI IT MMMM 


SALI DIA 


REWARD 
for the 
Conviction of — 
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Magic Printing Press Constructed | 


with Old Photographic Film Rolls 


“THIS easly made magic printing press 
has offered much amusement to its 
‘owner and his friends. 

dinary designs for the same toy because of 
its very smooth and mystifying action and 
its colorful acces 

sories. Pour 
Graflex film rolls, 
44 by 8% in. in 
size, were wound 
fon two spools in 
the dizeetion indi 
cated in the draw- 
ing. Since the 
paper is black on 
‘one side and 


Tt differs from or- 


paint the red out with a dull finish black 
drawing ink. Any strip of tough paper 
ean, of course, be used instead. 

‘The spools are simply round rods, and the 


knobs ordinary drawer pulls. The brackets 
and base were made as shown and the 
whole apparatus assembled and mounted 
fon a box, to which was added a length of 
coiled wire and a knob, pointer, and scale. 
‘The latter are simply dummies to add 
further mystery to the operation of the 
ress. 

Te operation, a blank piece of paper is 
slipped between the rollers from the front 
fand the knobs are turned. The paper ap- 
parently comes out on the other side 
printed, although, in reality, it has been 
rolled up unseen on the top roller, and an~ 
other printed piece of similar width and 
texture has emerged from between the 
paper layers of the lower roller. 


Writing Ink Etches Permanent 
Mark on Steel Tools 


GIGN your name or draw any mark on a 
polished steel surface with a fountain 
pen or an ordinary pen and writing or 
drawing ink, and the mark will be visible 
for many years, 
regardless of how 
much the sur- 
face of the steel 
iswiped. It does 
not give a 
conspicuous 
marking, but is 
sufficient to iden- 
tify the tocl. 

A pair of 
shears with the date 1907 still bears the 
ink marke as plainly as ever. Marking 
over the same place several times will 
Serve to make the impression more dis- 
cernitle. 

‘This method of marking is also easy for 
tools and knives.—F. R. T. 


\Music Lessons 
Pocemestoe exis 
= At Home 


Let a Master 
Teach You Music 
era tol fer Pero Prat tot nog 
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Couch for Emergency Use Hidden 
Behind Cupboard Door 


} WHERE space 
for an extra 
| bed or couch is lack 
ing, as ina small 
house or office, an 
‘emergency cot ean be 
hinged to the back of 
fa closet door. It was 
to provide a couch 
fan office that the 
wardrobe bed illu 
trated was designed 
and built 
‘The bed frame was 
made a trifle smaller 
than the door of the 
closet. Hinges at 
tached to the lower 
‘end permit the bed to 
be raised against the 
door and held in 
tion by a rope hooked 
around it, Blocks 
hinged at’ the other 
fend serve as feet and 
drop down when the bed is lowered. 
‘The contrivance was made in an evening 
18 cost for material of only a few dollars 
and in several months it paid for itself 
many times.—Forp A. CARPRNTER, Los 
Angeles, Cal 


A Self-Lubricating Bearing 


A. SMALL beating that fs hard to reach 
for lubricating can be made to take 
care of itself, often for months at a time, 
by the aimplo expedient of drilling an oil 
hhole at the top much larger than usual, 
filling it with a piece of felt or wieking that 
fits rather loosely, and weighting the top 
of the felt with a recesed lead weight to 
keep it pressed 

down on the shaft. rar 
‘Once the wick is WX 
well soaked 


‘matically 
long time 
there will be no 
dribbling of oil. 
‘Where the bearing. 
wall is thin, itis a good plan to press into 
the oil hole’ short piece of thin brass tub 
ing to hold the wick. 

‘While not new in principle, except per- 
hhaps the weight idea, this plan is one that 
amateurs seldom use and it deserves their 
attention. 


Requires ttle attention, 


Panarris applied as an end coating for 
lumber during air seasoning will prevent 
much of the checking and splitting, as it 
retards the drying from the ends. 
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The Most 
AmazingRomance 
EverWritten 


Come out of the humdrum of daily 
life into a marvelous new world— 
where you can lift your eyes and 
read the story of the heavens, see 
into the depths of earth and ocean, 
view the activitiesof invisiblelife, look 
back to the dawn of the human mind, 
watch man as he solves the thrilling 
mysteries of life and time and space. 
All this The Outline of Science offers you, 
for it is 


A Revelation of the Secrets of Science 
The Free Book Tells You All About It 


The Wonderful Story of 
The Outline of Science 


In a Profusely Illustrated 
Story-Booklet 
FREE TO YOU 


interest in this epoctramaking work 
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The 
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Great Fun for Boys from 


Four to Earl 


| Ideal Toolkit for the Farmer— 
Chosen by College Experts 
AFTER a careful study of the tool re 
‘quirements of the average farmer, the 
Department of Agricultural Engineering of 
the University of California, at Davis, 


Peer rae Chis ns ined Sn erephonsy oe 
ur peared ; fact ind complete kit astrateds Ty ects 
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‘For elc at ‘Sourting Goods, Wlectrical and Department store, 
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fee” aera mehinery rope 


farm machinery and other farm purposes 
and yet weighs only 24 Ibs. 
‘The tools in the kit are: 


Inated! Burgalowy ant Villa fo 


Vllding” Model Cite, 

‘The LIONEL CORPORATION Pay tae 

Dept. 15, 48-52 East 210t Street he: BY AE ulpeny ln, by H, puneh 
NEW YORK CITY Ein: ddableeilpers 


ae | eee cnt tn, 
HO i a 
x, made in two halves hinged to- 


ether, 17 in, ‘The stock is 
‘gin. thick, with the exception of the bot- 
tom, which ix 3 in, ‘Two T-in, leath 
hhandles, one fastened to ench section of the 
kit, are used, The hinges, hasps, and spring. 
clips are standard hardware, but the guards 
for the ends of sharp tools and the various 
keepers are made of galvanized iron. 

Bolts, nats, and small extras are carried 
ina compartment 34 by 13¢ by 17 in, Thin 
in closed by a sheet iron cover divided in the 
center, hinged at each end and fastened in 
the middle by a loop and cotter key. 


Making ‘Snap Hooks 

SEFUL for many varieties of wtrap and 
leather work, this type of snap hook 
| can be made in quantities from ordinary 
| Found wpring wire, about 8/82 in. thiek. A 


OMEL2TRI Et) 


~ $25.00 in Prizes — 


See top of page 6 in front of book for details 
‘Auto Goes 57 Miles 


_Per Gallon 
‘This marvelous device 
FaZ eo pot block is fitted up with plugs, as shown, to 


serve asa bending form, 

Aright-angle bend is first made in the end 
tthe wie, It ivalipped under hook fast- 
hed in the larger plug and earied. down 
and around the small plug three times, 
ter which i ie taken up and around the 
Soap pin and piven a sharp right angle 
twist. Ie is then cut off as indicated. ‘The 
bonds at the ends prevent the hook fora 
pulling open under a heavy strain. Thewe 
nap Books will replace buckles 


ts wanted. 
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uild Your Home 


lendid Plan Books and Keith's Magazine on Home 

il you in the most important part of all—starting 

right. Don’t begin your new home or even plan it unti 
you learn about this service! 


‘The First Step in 
Building 


The Home You Want at the 
Price You Can Pay 


KEITH CORPORATION, 
101 N. 7th St. Building, 


Minneapolis, Minn. 


Make every room in your home 


COMFORTABLY _WARM 


- and use less coal in doing it 
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1 & 
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277 Me.State St. Pept. 31-49 Chiesget, 


Home Workshop Department of Popular Science Monthly 
Loop of Cord Will Tame Your 


Camera Tripod 


HAPPY group, a shady spot, and a 

snapshot click of the camera!” A few 
days later the pictures are delivered, but 
‘those that should have contained the great- 
fest interest—the subjects snapped in the 
shade—are dark and murky. In other 
‘words, those films are nearly transparent 
(oF underexposed. 

With the average camera and lens, snap- 
shots of 1/25 second and faster are only 
possible when the subject photographed is 
suficiently illuminated by direct sunlight, 
Amateurs are realizing this more and more 


there i abso 


Nath lg gtety coed, 
ipods slipping 


Maly ine “da 


and are looking to the tripod not as a nui- 
‘sance or as professional equipment, but as a 
necessary adjunet of the hand’ came 

‘Tripods have a habit, however, of slip- 
ping when least expected, especially on 
‘smooth pavements and concrete roadways, 
‘The illustration shows a simple, inexpen- 
sive, and reliable method of keeping the 
tripod legs where they belong. Ihave used 
the scheme for several years, but it ap- 
pears to be new to every one I have shown 
it to, ‘The brace is simply a loop of heavy 
twine oF ‘When the tripod is set up, 
the loop is slipped over the legs; the 
thumbnuts on each leg prevent it from slip~ 
ping to the bottom. 


Wire Ring Doubles Life of Tinware 


NTIL a 
month ago 
a shop in Pitta 
burgh wore out 
an average of 
three washba- 
sins every two 
‘weeks. [finally 
recommended 
that a piece of eopper or soft iron wire be 
soft soldered to the bottoms of the bs 
‘This was done and, judging from the con. 
dition after a month's trial, the basins 
‘ought to last for several years. —J. HS. 
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Six Complete New Books for Study or Reference 
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¢ most practical set of books ever written on automobile 
engineering. nation about the various 
phases of this work. 2,600 pages, 2,300 pictures and diagrams, 125 
blue prints on every subject. Practical problems are solved in every 
day language. They make automobile engineering as plain as day 
Completely cross indexed for ready reference. 
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How to Rebuild an Old Car 


then necessary to press it off the shaft and 
replace it with a new one. Any end play in 
the transmission main and jack shafts is re- 
moved by inserting or removing shims, de- 
pending upon the construction. Where the 
main shaft joins the clutch shaft, a thrust 
hall is sometimes used and this may need 
replacing, as also may the bushing or bear- 
ing at this point. 

‘The clutch should be carefully inspected, 
and doubtless will require relinin 
that the clutch spring has good tension and 
that the thrust bearing in the throw-out 
collar is in good condition. Because of 
lubricating difficulties, this point is often 
worn and noiry. See that the cluteh brake 
is in good condition. 

‘When assembling or dismantling a clutch, 
the tension on the spring or springs causes 
the most trouble. By using a garage press, 
4 Vise, of even a jack, and blocking it, it is 
possible to compress the spring when dis- 
mantling or reassembling the clutch, When 
Teassembling, see that all gaskets ‘are re- 
newed and ‘proper provisions made for 
lubrication. 

Universal joints require dismantling and 
the replacement of all worn parts, If they 


Fig. & Vet 


ing 


mater inverted for 
ine the earings 


¢ allowed to run with worn bushings they 
ce undue strain on other parts. 
Now comes the work in which the moat 
pleasure is always found—overhauling the 
engine. The first easential is to have the 
exterior of the engine free from grease and 
‘Then start dismantling by pulling off 
Tt is well to provide a 


the starter, generator, carbureter, and dis- 
tributor, and drop into the box all the 
screws belonging to each unit. 

Next remove the head, if it is of the re- 
movable type, and turn the block upside 


assemblies to see that they bear identifica 
tion marks. The usual method of factory 
marking ie 1-1 for the upper and lower 
hhalves of the first connecting rods, and these 
‘marks usually appear on the camshaft side. 
‘The second rod will be 2-2, and so on. If 
the rod and mains are not marked, prick 
punch them. 

‘Now, pull all piston and rod assemblies, 
Lay them on the bench in order, maintain- 
ing the shims as you found them. Pull the 
main bearing caps. You may need to pull 
the timing gearcase cover before the front 
main ean be removed, and may find also 
some transmission or eluteh part at the rear 
to be removed. 

With the timing gears exposed, the marks 
‘on them are located. ‘These usually are 
prick punch marks at the edge of the gears, 
0 arranged that the engine is properly 
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How to Rebuild ‘an Old Car 
(Continued from pase 108) 


timed when they are brought together. If 
the gears are chain driven, arvow heads are 
at times used to indicate relative position. 

all off the main bearing eaps and ift out 
the crankshaft, so. that the camshaft bear~ 
ings ean be inspected. ‘The improve valves 
should be pulled previous to this operation. 

With the engine entirely dismantled, the 
next step i an inspection of parts to see 
‘what must be-replaced. In the ease of the 
sixeylinder roadster shown in the. frst 


© Scrape the 
Pe een the as 


mh 


article of this series, the engine required 1 
platon, 6 piston pins, 1 new valve, 12 rings, 
T main bearing cap, 1 oll line and 1 com- 
plete set of gaskets. 

the pistons ean be made to show a rock 
on the ‘pins, they should be renewed. 
Measure the piston clearance in the eylin= 
dors,” If this is as much as 008 in. for every 
inch’ diameter of the piston, the pistons 
should be renewed. If the cylinder walls 
show light scores, use the old piston for a 
Tapping tool and lap them out, as shown jn 
Fig. 1, then fit the new piston with .061 in, 
clenrance for euch inch diameter. Piston 
clearance is measured with a thickness or 
fooler gaxe. 

Mount the shaft on V-blocks and test for 
straightness. If sprung more 
{it must be straightened in 
reas or by 

Polish the shaft with emery clot 
the journals show round within 001 i 
shaft may be fitted to the bearings (Fig. 5). 
First, take a light cut from the bearings in 
the crankcase. Next, treat with bearing 
blue and get an impression. Scrape until at 
Teast 2.78 per cont bearing is secured, after 
‘which the caps are fitted, one at a time. 

Each cap is fitted until it shows « good 
bearing and, when the cap nuts are all 
drawn down, it shows a slight yet positive 
drag on the shaft. Look out for false bear 
ings and improperly fitted shims 

Rod bearings are scraped to aft in much 
the same way. When getting the final i 
pression, it is well to have the piston on the 
Tod and nsserabled in the cylinder, "An im- 
pression is secured by clamping the rod on 
the shaft and turning it with a bar. The 
high spots will show on the babbitt and ax 
they are removed with the scraper, more 
fund more surface is brought into contact 
with the shaft until a proper bearing is 
secured. 

Each bearing will show a little drag and 
when all mains and rods are set up, the 

ial start of the engine will require a'man 

on the crank, and another at the starter. 


EXT month Mr. Kuns wll continue 
N suggestions on reassembling the 
crtrhauling the vacttum tank, 
the atoline eters, the generator and 

howe tice peteting the car roe 


THe EDITOR. 


“the first man 
, who crosses 
that line” 


fen,” said the awkward old man who alone stood between the mob 
and their quarry—"I have tried to argue with you, and it’s done no good. 
T don’t know which one of you will kill me, but— will now kill the first 
man who crosses that line.” 

How Old Judge Priest, disregarding his political future and only means 
of a livelihood, challenged an armed mob of lynchers single-handed— 
because he believed there had been “a case of mistaken identity on the 
part of the bloodhounds”—and what happened to him as a result of his 
interference—makes one of the best short stories to be found in the 
English language. It is just one of 88 great sto 


IRvIN S. Cons 


FOR THE FIRST TIME IN ONE UNIFORM EDITION 


Now for the frst time all of the best and most enduring of Irvin 
Cobb's stories have been collected into one uniform edition. Now 
for the first time you can get the best work of this writer whous 
Stories the public Toves so wall that editors can conjure with hie 

story from whoes pan adds hundrede of thousands 
fs magusine who te now the most highly-paid short 
Story writer in the world. 

These are the Stories that made 
Cobb famous. There are 88 of them 
the entice contents of 15. different 
books, now handsomely bound in ten 

Sepa- 


‘hey would cost 


Cobb's humor alone would have 
writer famous, but the 
Of his genius carries you 
through the entire gamut of human 
‘emotions. Grotesque comedy, homely 
philosophy, balling mystery. and 
oulsearching pathoryou'll find 
them all in his storien, Out of the 
iddenly jumps the 
brings a catch fn your 
your” smiles struggle 
with your tears. 
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FRE World’s Good Stories 


Just as an extra urge to you to act now instead of wait 
ing, we are going to give 10 all of thowe who mail the 
coupon below, a two-volume set of “The Best of the 
World's Good’ Stories, jled by ‘Tom Masson, the 
famous editor of Life. They'll make you laugh. But 
they'll do more than that! Any man or woman who always 
has a good story ready’ (o tell is sure of his audi 
whether he is delivering a political speech or selling 

These two Volumes will prove a real 
+ worth remembering. And, if 
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SPMieH GaXbe exo AND 
GRCHESTRA INSTRUMENTS 


Lighting Your Shop with a Wind~ 
Driven Electric Plant 
By Robert S. Lewis 


| AAT A surprisingly small cost for ma- 
terials, any one handy with tools can 
construct a low voltage electric plant for 
lighting a shop, charging storage batteries, 
and similar purposes. This is _accom- 
plished by using standard automobile elec- 
trie devices that can be purchased cheaply 
or salvaged from old or wrecked machines. 
‘When selecting the generator, get one 
that has a third-brush arrangement for 
keeping the voltage uniform. This third 
brush, connected with one end of each field 
coil and also grounded, tends to decrease 
‘the efficiency of the field coils as the speed 
| increases, and therefore makes the output 
‘more or leas uniform for all speeds. It is, 
therefore, unnecessary to use clutches and 


| governors to compensate for the variable 
of the air propeller or vaned wheel, 
Bither an old battery, if in fair eons 
‘used, and an ammeter 
od circuit breaker also are req 

ammeter enables one to tell whether the 
ffenerator is working at the best output for 
Charging the battery, and the circuit 
| breaker cuts the battery in and out aa re- 
(quired. Without the latter, there would be 
leak back from the battery when the 
‘wheel and generator are standing still or 

rotating slowly. 

‘To simplify the construction, all gears 
and shafting are done away with. The 
(generator is: mounted on a flanged base, 
Fito which is screwed a short section of 
2igin, iron pipe. A two- or four-bladed 

| propelier or ‘© xmall wheel built on the 

| Familiar lines of an ordinary windmill wheel 
is carried on the extension of the armature 
shaft, to which it is attached by means of 
fs pinned flange. Since the generators are 
equipped with ball bearings, the thrust of 

| the propeller is taken care of automatically. 
‘The bearings are lubricated by packing 
them occasionally with a good grade of 
light grease. 

‘The outfit is mounted on a standard of 
| on. iron pipes arranged to suit individual 
| requirements. The ideal installation, as 
| shown, is on the roof-top of a two-story 
| Shop or outbuilding. Standards can be 

stiffened against the beams, as required. 
| tthe short length of 234-in. pipe attached 
to the generator pivoia freely on the 
| standard. ‘The uperfiuous play is taken 
up by 2 double row of setscrews through 
the larger pipe. These are locked with 
nuts, as shown. 
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Lighting Your Shop 
(Continued from page 110 


‘The weight is carried on two brass 
thrust pivots, each mounted in its own 
fiber disk. ‘The upper pivot point is con- 
nected with the positive terminal of the 
generator by a wire passing through a 
groove chipped in the generator Mange. 
‘The lower pivot connects with a wire lead- 
ing down through the center of the pipe 
standard and passing out at the bottom 
through a hole bushed with a porcelain 
insulator. 

‘The weight of the mill keeps it down on 
the pivot contact points at all times. The 


setscrows make a svre contact for the 
‘rounding of the generator. 

‘A weatherproof hood is made from a 
section of galvanized pipe, and the rear 
fend is bent, as shown, so’ that the vane 
‘ean be bolted to it. The semicircular front 
hhead of the casing is bolted or slipped 
tightly over the front of the hood, so that 
the interior will be water- and dust-tight. 

In mounting the generator on its flange, 
take care that the screw holes do not enter 
too deeply. 

‘My experience has been that the 24-in, 
four-bladed propeller—the blades about 334 
in, wide—provides ample power to drive 
the generator when the prevailing winds 
are fairly high and steady; if high winds 
prevail, a two-bladed propeller will suffice 
‘The ordinary type of windmill wheel, built 
‘on a small seale, is much more efficient, 
however, if the winds are not strong and 
reliable,” ‘The builder should use his judg- 
‘ment as to which will best serve his pur 
pose. ‘The four-bladed propeller shown is, 
made of two pieces of spruce, with a cross 
Ip joint at the center, A good waterproof 
glue should be used in joining them and 
the finish should be spar varnish. The 


propeller is bolted to the hub with 42(-in. 
Screws, and a steel plate or washer is 
clamped on the front surface of the pro- 
peller hub to prevent 5 
‘The instrument board should be mounted 
near the battery, with the instruments 
arranged as shown. The wiring diagram 
‘above gives the hook-up. 
(Turn to page 112) 
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To the man with pick and shovel the digging of 
holes for telephone poles is a slow and arduous task, 
Under favorable soil conditions three to five holes are 
for him an average day's work. Under adverse condi- 
tions perhaps he can account for only one. When the 
hole is dug, eight or ten men are required to raise the 
pole with pikes. 

But the hole-borer with derrick attached, operated 
by only three men, can erect as many as eighty poles 
in a day—releasing for other telephone work upwards 
of forty men. 

Hundreds of devices to quicken telephone construc~ 
tion, to increase its safety to the employee, and to effect 
economies are being utilized in the Bell System. Experi- 
‘ments are constantly being made to find the better and 
shorter way to do a given job. Each tool invented for 
the industry must be developed to perfection. 

In the aggregate these devices to multiply man-power 
‘mean an enormous yearly saving of time, labor and 
money throughout the whole Bell System. Without them 
telephone service would be rendered neither as promptly, 
as efficiently nor as economically as itis to-day. 
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Lighting Your Shop 
ed fom page 111 


‘The outgoing current is led down 
through the pivots and into the long wire 
in the pipe. From there, it enters the 
center binding post of the eireuit breaker. 
‘A tap is then led out of the left-hand bind- 
ing post to the ammeter. Two leads go 
from the ammeter, one to the positive 

| terminal of the storage battery, and the 
other directly to the lighting circuit. ‘The 

| negative terminal of the battery is then 
‘connected with the other leg of the lighting. 
circuit. 

‘A. tap is also run from the right-hand 
binding post on the circuit to a ground, 60 
that when the generator is charging, but 
not heavily enough for the battery, & 
cireuit is made for short circuiting the 
current; otherwise the generator wiring will 
be endangered. 

‘The arrangement is practically the same 

| as that of an automobile, and any one with 
‘a alight knowledge of mechanics ean build 
‘and operate the set to perfect satisfaction, 
‘The specific gravity of the battery should 
be tested weekly to find out whether it is 
being fully charged. Add distilled water ax 
required and keep the hydrometer and 
water bottle handy. 

‘Wire the shop for low voltage sockets 
and bulbs wherever needed. Care should 
be taken not to waste the current by leay- 
ing the lights turned on when not actually 

| required. 


Brush Hengers Cheaply Made in 
Ingenious Bench Fixture 


FTER a six months’ aioge of typhold 

fever, I recently found myself without 
work and in urgent need of money to meot 
household expenses, In this emergency I 
turned to my home workshop and made a 
number of sink 


brush hangers,as—[ 
illustrated, in a 
simple bench fix- 
ture, I 
‘The hangers, 
made of No. 11 
galvanized iron 
‘wire, are slipped 
over the sink 


fauceta and hold 


hu pe FoR, 
FRST AND 


‘The hrwah hangars in use (ahors) and the 
Tending Retee Tor matting them (helow) 


| disheloths and brushes, These I sold from 
house to house, earning enough to support 
my family for’ more than four months. 
‘One of these brush holders can be made 
quite quickly with pliers, but to turn them 
fut in quantities, I used the homemade 
press shown.—J. L., New Britain, Conn. 


In 18 advisable never to put a brush away, 
even overnight, full of paint. A brush 
should always ‘be cleaned of all surplus 
paint after use or its chisel edge will be 
damaged. 
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tightened by sliding the 
frame, and the lug of the tightener is | 
dropped into a center hole and the tightener Po 
| fastened with a lag screw to the frame. | 
Under the head of the Ing serew is placed a | 


| washer and a spring to keep the lug prop- | LEARN AUTOS id TRACTORS 
"$25 in Prizes = 


| erly seated. “A considerable range of adjust- eed ale 
‘ment is then possible by placing the tight 
‘ener lug in the various holes. —L. 8. Sen top of pase st in front of book for detaile 
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How to Wash Your Auto 


"To WASH an automobile properly, 
‘bogin with the wheels and under side 
of the fenders, using a gentle stream of 
water that docs not carry more than 6 
in, from the end of the hose. Wash off 
any oil spots with a sponge and soapy | 


VACUUM TUBE 


RADIO SET 


Water, bat rinse immeditay. 
“The chasis completed, Aow of all the 
dust oo the body, end ten wath the body 
‘ith a wet sponge, Squeese the sponge | 
thy, remove al etpertavas water, and dry 
the’body” with a chamois ain | 
Truly, wast the Hood and radiator top, 
drying them with the chamois akin-~C.LeR | 
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| agrimotor soviet stop back 
| irredenta nacelle narcism 
| Estonia B. altigraph 
vitamin Riksdag 
} paravane askari Red Star 
| psorosis cyper _§.P. boat 
| and thousands of others 
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“The Rower” Is Unique Toy 


one side of the box and get them in. The 
ends of the cranks may be clinched over 
washers to steady them. 

From a piece of soft wood cut a small 
flat-bottomed boat about 3 in. long; hollow 
it out and make it as neat and complete as 
you wish. If you prefer, build it from bent 
‘igar-box wood. Also make a small figure 
of a man, either flat (out of eigar-box wood) 
or earved (from a stick). Glue or screw him 
‘on the seat to fit the middle of the boat and 
fasten this in position by means of a pin 
through the gunwale on either side so that 
the seat will swivel easily. The figure should 
be sitting upright or bent a trifle forward, 
‘with his heels on the bottom of the boat. 

Make a pair of oars and fasten them to 
the fiqure’s hands with wire rings, Put 
staples in the gunwales to represent oar 
locks and see that the oars work easily. 
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Also bore two holes through the bottom 
of the boat and top of the box ( 

Pas an elastic band over the toes or 
around the ankles ofthe figure and fasten it 
tora staple inside the box. As far back as 
possible, faston a light string—fahing’ line 
{or preference —to the shoulder ofthe figure, 
pat fe through a hole in the seat and down 
into the box. Connect it with the center 
crank with a wire loop, for which itis ad~ 
Yisable to ile a small groove in the erank. 
‘This groove will prevent the loop from slip- 
ping from the center. The string should 
be of such a length t 
down, the man leans well buck. 
srank shoul be too long, leave 


‘On turning the handle, all three shafts 
revolve. The cranks of the end shafts cause 
the waves to move up and down with a for- 
ward movement. The center crank causes 
the man to move backward and the elastic 

pulls him forward again. 
Paint the toy to suit your taste, and it 
essentials. An eve- 


pocketknife will do the cutting, and a 
ssquare-nosed pliers will aid in making the 
‘ranks, These are best hammered to right 
‘angles against a sharp piece of iron. 

‘You may add many refinements such as 
‘modeling the man artistically and passing 
tthe string up through his bedy instead of 
back of him. If you cover the box with light 
blue cotton cloth over the waves and under 
the boat (Fig. 1) and glue it or tack it to the 
sides of the box and to the wave tops, leay- 


ing it elaek, the waves appear very real. 
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The Wireless 
Experimenter’s Manual 


E. E. Bucher 


"THIS book thoroughly covers the 
entire field of amateur radio work, 
including the theory and design of 
amateur wireless transmitters and re- 
ceivers, the construction of trans 
formers, high voltage conden: 
spark gaps, aerials, masts, and receiv: 
ing sets for long and short wave re- 
ception. 330 pp. Fully illustrated. 
Price $2.25. 


POPULAR SCIENCE MONTHLY 
225 West 39th St., New York City, N.Y. 


Things Electrical 


Have the fun of doing it 
yourself and save 
half the cost 
“This book gives diretions for 


making “hundreds of electrical 
‘appliances and devices for the 


hhome, the shop and the garage. 
‘The simple directions and many 
drawings make the work easy 


| How To Make | 
| 


429 pp. Price, $1.50 postpaid 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City 
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The Electrician’s 
Wiring Manual 
By F. E, Sengstock, E. E. 

Contes alt the laformation 
nesdel forthe proper installation 
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How to Make Simple Cranks 
and Crank Handles 


ANY automobile cranks are bent from 
round steel stock and fitted with a pin 
{for engaging the notches in the fan pulley 
of the engine. These cranks usually have a 
plain hand grip, so that one is apt to get 
blisters when spinning the motor for any 
length of time. To overcome this, the 
writer has fitted his own crank, as well as 
those of his motoring friends, with loose 

| sleeves, as shown. 
| “The sleeve is a length of thin brass tub- 
ing. Notches are sawed in one end of 
the tube and the prongs are bent to leave 
fan opening that is filed out to fit loosely 
‘over a bottomed screw with a large head. 
‘When the wooden handle of the corn 
sheller, the washing machine, or any other 
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PPE WANOLE WoT LPH 


NGose SuEeVe ASALLPACHTE 
itm costo tNO ryve-cAST ASO BND 
fStcen Stace 


Too 
TW 
TED 
io @ cLoseD 


iy constructed crank handles for 
‘Sutbmabile or machine ue 


ee Fon wane 


‘small hand-operated machine splits or 
breaks, it ean be replaced in a somewhat 
similar manner with a pipe sleeve handle, 
‘A short section of pipe is notched at each 
fend, as shown, and these ends are then 
closed in, leaving a hole for the through 
bolt that forms the spindle of the crank. 
Handles of this type have a good grip and 
‘will outwear the rest of the machine. They 
should be oiled occasionall 

‘Machine tool eranks, if Tost, ean be re- 
placed with neat, rugged cranks built of 
flat and round steel, as illustrated. A long 
tapered arm or crank web is fitted at its 
upper end with a handle turned to shape 
and riveted in place 

‘The hub oF the eye is also turned up 
‘out of round steel and has a, shoulder 
that fits against the web. The end 
of the hub that projects through the bore of 
the web is riveted over to hold the parts 
firmly together.—L. F. C, 


Fastening an Umbrella Handle 


Y METHOD seaew vero 
of fastening Race 

‘a wooden umbrel- 

Ia handle to the 

steel rod is as fol- 


Meat R00. 


serew that has a 
shank a trifle larg- 
rin diameter than the inside of the hollow 
‘metal rod and saw off the head of the serew. 
Heat the rod with a blowtoreh or hold it 
in a gas flame until it becomes red hot. 
‘Then quickly insert the shank of the screw 
in the end of the rod and immerse in cold 
water. ‘The screw will be fastened securely 
by the shrinkage and it can then be screwed 
into the wooden handle. It will be prac 
tically impossible for the handle to come off 
unless it is unserewed.—Jous F. Jos, N.Y. 


Ix onver to eliminate interference from 
telephone and power lines, a radio aerial 
should be erected at right angles to them. 
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How to Build a Long-Distance 
Broadcast Receiver 
By Arthur L, Munsig, 625 


Formerly First Class Radio Electrician, 
United States Navy 


JF,XOU ate interested in obtaining long- 
distance records with a simple one-tube 
receiver, I ean recommend confidently the 
tyre of set I have been using at my own 
station, 62J, at Redlands, Calif, since be- 
fore broadcasting became popular. With it 
I have heard repeatedly WJZ, Newark, 
N. J. (now New York), 2500 miles away: 
CFAC, Calgary, Manitoba, Can., and 
KDKA, Pittsburgh, Pa., each about 2300 
miles away; KDYX, Honolulu, Hawaii, 
2200 miles; WMAQ, Chicago, IIL, and 
WSB, Atlanta, both 2000 miles; 
WOC, Davenport, Ia., and WDAP, Kansas 
City, ‘Mo., both 1400 miles; KFBJ, Boise, 
Idaho, and WPA, Fort Worth, Tex., both 


, Great Falls, Mont, 
KFA and KLZ, Denver, 
Golo, "KGW and KGG, Portland Ores 
Kit, Seati,Wash, all upprosinstely 
{000 len away. Many othr stations 
Have alo been heard but they ae ao hme 
that dy are not of tach importance from 
SDN" wandpoint 

‘The dreult shown in Fig. 1. It wil be 
seen thatthe inductance cll aid the var 
tometer ate in jurtapoition. By Vhs 
ouping the id and plat ciruts the 
fadlo equeney ‘current are taken 
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For whiter teeth are now 
fighting film 
Wherever you go among careful 
People you see teeth that glisten 
now. Millions of people every day 

combat the dingy film. 
‘This test will show you how. The 


12) 


results will amaze and delight you. | 


Make it, for your own sake, now. 
Those dingy coats 


Film is that viscous coat you feel. 
Much of it resists the tooth brush, 
clings and stays. Soon the film dis- 
colors, then it forms dingy coats 
which hide the luster of the teeth. 


Film also causes most tooth trou- 
bles. It holds food substance which 
ferments and forms acid. It holds 
the acid in contact with the teeth to 
cause decay. 

Germs breed by millions in film, 
‘They, with tartar, are the chief cause 
of pyorrhea. 

Few people escaped these troubles. 
So dental science has found two 
ly fight that film. One 
acts to disintegrate the film, the 
other to remove it without harmful 
‘scouring. 

After many careful tests these 


Protect the Enamel 


Papsadant 


The New-Day Dentifrice 


Now advised by leading dentists 
‘the world over 


| methods were adopted. A new-type 
| tooth paste was created to apply 
them daily. The name is Pepso- 
dent. Now leading dentists the 
world over are urging its adoption, 
Watch its effects 
Pepsodent also multiplies the alka- 
linity of the saliva as well as the 
starch digestant in saliva. Those 
agents are there to constantly fight 
acids and digest starch deposits on 
teeth, Every use of Pepsodent gives 
them manifold effect. 


‘Thus Pepsodent does essential 
things which old ways cannot do. 
The results are quickly seen and felt. 
No one can doubt the benefits they 
bring, 

Send the coupon for a 10-Day 
‘Tube. Note how clean the teeth feel 
after using. Mark the absence of the 
viscous film. See how teeth become 
whiter as the cloudy coats disappear. 


Once learn this way to whiter, 
cleaner, safer teeth and you will 
always want them. Cut out coupon 
now. 


10-Day Tube Free” 


‘THE PEPSODENT COMPANY 
‘Dept. 413, 108 8, Wabaah Ave, Chengo, 1 


Mai 10-day tube of Pepmadent to 


‘Only ‘xe tbe iota. 
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No appreciable difference will be noticed 
between a storage battery or a dry-cell tube 

‘The combination inductance-variometer 
unit is shown in Fig. 2. ‘The tube is wound 
‘with 80 turns of the No. 22 wire, a tap being 
taken at every tenth turn, by the usual 
method of twisting a small loop. Two 
‘small brass angles are used for fastening 
the inductance coll to the left side of the 
variometer. This completes the tuning cir- 
uit, 

‘The panel layout and the relative posi- 
tion of the instruments are shown in Fig. 3. 
In making the connections, I used bare 
‘copper wire not larger than No. 14, in 
preference to tinned bus bar. 

‘To operate, connect the antenna lead 
with the extreme left-hand binding post,and 


3: How the parts are arranged a 
ied: er ths Rhpsaranes"ct"the Se 
Tanad” panel 


the ground lead with the post alongside 
‘Then connect the A and Bi batteries with 
their binding posts at the rear of the base 
‘These posts should be mounted preferably 
‘on & strip of fiber and not directly on the 
‘wood. Usually the 18-volt tap of B battery 
isused, but the voltage varies with differ~ 
tent types of tubes. 

‘Slowly turn the detector tube theostat 
bout three quarters as far as it will go. 
Connect the telephones with the binding 
posts provided for them at the right of the 
panel, try the antenna inductance switch 
fon the various contact points, and turn 
the variable condenser very slowly from 
minimum to maximum until signals are 
heard to best advantage. 

‘To increase the intensity of signals, turn 
the variometer control to a point where dis 
tortion will begin if the dial is moved an- 
other degree. How to make the correct set- 
ings will quickly be learned with a little 
practice. 

If, after connecting the receiver, it re- 
fuses to regenerate on wave lengths of more 
than 600 meters, reverse the connections 
with the variometer. It is also well to try 
reversing the A battery connections. 

‘The utmost pains should be taken in 
assembling and wiring the set, in order to 
‘obtain the best results. One slighted detail 
‘may cut down the efficiency considerably. 

‘The writer, being an old ship operator, 
‘enjoys listening to the 600-meter traffic, 
and this set performs perfectly on the wave 
lengths used for these messages. 
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I-Beam Anvil Cheaply Made for 
the Small Shop 


SERVICEABLE anvil for the home 

or farm shop ean be made from a piece 
of scrap I-beam and short length of round 
steel. The I-beam usually can be picked 
up in any structural steel shop for a few 
cents a pound. It is cut to the shape indi- 


Bales Se Sete Te ty es 
cated with a hacksaw and the edges are 
rounded with a file, 

‘The horn te altted to pass over the cen- 
tral web and reste on the projecting front 
rupport, as shown; two }-in.bolte held the 
horn to the anvil proper, 

If # tapered horn is desired, take the 
round iron to a blacksmith’s shop and have: 
Ttforged to taper. ‘For ordinary use, how 
ever, a straight horn serves very well and it 
‘ean be made in any length to suit special 
fobs. A long horn makes an ideal riveting 
Envi for tinsalths in working up tubes and 
Pipes. 

‘The anvil can fastened either 
workbench or to a regular anvil base with 
Tallroad epiken—J. Re 


A Quickly Made Punch 


UNCHES of va- 
rious sizes are 
often useful about 
the workshop. The 
writer recently made 
‘ot of five punches, 
by the method illustrated. A slot was cut 
{na ated plate with w hacksaw and the holes 
were drilled through, ‘The punches were 
made of drill rod with hardened ends. 

‘Tho sheet matal is placed in the alot and 
the punch is struck a sharp blow with a 
hammer, This is sufficient to punch holes 
{in 20-mill stock. 


papoene 
Bonen, 


How to Increase the Range of 
a Small Magnet | 


JN,THE course of some experimental | 
‘work it beeame necemary to arrange an 
clectromagnet to exert x considerable pull 
‘through a distance which was great as com- 
pared with the magnetic field nt the poles. | 
‘The magnet was required to Taise asprin 
loaded arm through a distance of about 34 
in, but if it had been made large enough to 
dlo'that, it would have had an enormous ex- 
cess of pull when the armature was close to 
the poles and it would also have been too 
bulky. | 
‘The problem was solved by using a small 
magnet that had ample magnetic pull at a | 
distance of 14 in, from the pole, and the 
‘motion was magnified through an L-shaped 
Tever, the long arm of which had a mazi- 

i in. This idea undoubt 
edly: will be useful to experimenters who 
mest similar problems, for it saves space, 
weight, wire, and current and at the seme 
time is easily applied. 


You Can Build 
Any Model with 


MECCANO 


Fun That Never Ends 


With Meccano any boy can build hundreds of real 
working models—Cranes, Bridges, Ferris Wheels, 
Lathes, etc., and have endless fun playing with them. 


All the parts are accurately made and are standard- 
ized—they fit just where you want them to. No 
study is needed—you can begin to build the minute 
you get your outfit. A big book of instructions is 
included in each outfit. 


Send for this Free Book 


It tells about Meccano and the fun of model- 
building. Sent free to you for the names and 
addresses of three of your chums. Put No. 65 
after your own name for reference. 


MECCANO OUTFITS 


No, 00 builds 40 models . $1.00 | No. 2 builds 163 mod 
No. 0 7“ .., 200 | No.2X, with motor... 
No. 1! 106 3.00 | No. 3 builds 207 models. 
No. IX, with motor. 5.00 | and up to $40.00 
For saleby most Acpartment stores, tay, hardware and sporting 


gondt dealerr. If your dealer cannot supply you, te till On 
receipt of price 


MECCANO COMPANY, Inc. 
ELIZABETH, N. J. 


11 Colborne 8. Toronto 


Have You AN INVENTION? 
eet WORLD PROCES wt tortor 
Protect and Profit From Your Ideas 


Sample coy fre, One year's subweription $1.00. 
Send for fie bosk, = 


‘WHAT TO INVENT” 
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RADION 


Panels 


impervious to 
moisture 


Moisture is a conductor of 
radio frequency currents. 
When a panel or part ab- 
sorbs moisture from the 
air it causes short circuits 
between terminals. These 
short circuits reduce volume 
and frequently are the cause 
of distortion. 

Tests have proved Radion 
Panels impervious to mois- 
ture. Try them and notice 
the difference. 

Send 15c for sample test 
pieces 2 x 3 inches, 


18 Stock Size 
Panels 


Radion being an_ insula. 
tion material especially - 
made for wireless use, has 
the lowest phase angle 
difference, lowest dielectric 
constant, highest resistiv- 
ity and supreme moisture, 
gas and acid repelling prov- 
erties. 


American Hard Rubber Co. 


11 Mercer Street, New York 


RADION 


Panels -Dials-Knobs -Sockets-Insulators 


OY aBr 


Auto Wheel and Fan Pulley 
Form Grinding Fixture 


A DRILLING, ‘grinding, and bulfing 
fixture can be constructed at little 
ccost hy using a flanged fan pulley, a clincher 
type automobile wheel, a ball-bearing 
spindle, a crank handle, and the chuck from 
‘an old brace. With the exception of the 


last, these are junk parts from a Ford or 
other light type automobile. 

‘The wheel is mounted on the spindle and 
cerank is fastened with bolts to one of 
the spokes." The fan pulley is mounted on 
fan frame bracket. Both these members 
are bolted in place, as shown, on a wooden 
column rigidly supported on the shop floor. 
‘A leather belt drives the fan pulley, the 
ub of which ts extended by means’ of a 
length of pipe for holding the chuck. 


Adjustable Bracket for Gaslight 


JN,2HE workshop that is tghted by as 
it is often difficult to get the proper de- 
‘gree of illumination on fine work at the 
bench. An adjustable bracket like the one 
iMlustrated will usually solve the problem, 
because it permits the light to be moved up 
and down and 


as necessary. 
Drill the 
threads out of 
two ends of a 
34-in. 


hole in the tee 
and tap it for a 
thumbscrew to 
lock the pipe, 
as shown. Con- 
nect a hose 
stopcock where 
the bracket was 
originally con- 
nected with the 
wall, so that 
when the gas 
fs shut off there, the hose will be relieved 
from pressure. Screw a 3s-in. floor plate to 
the wall with a short nipple for the tee. 
‘The gas bracket is fastened to one end of 
the sliding pipe with an ell, and a hose con- 
nectioti is screwed on the lower end. A 
Jength of gas tubing completes the connec 
tion, It is perhaps better to omit the 
bracket stopcock entirely.—L. H. Vore. 


For workshops it by was 
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AKalamarse 
=> Direct to You J 


SEND NO MONEY 
2 GENUINE DIAMONDS ;35 Each 


(CaaS No hip) 
Solid Gold 
$25 - 


14 Kt. White 
id 


So 


blem Inlaid in, 


Genuine 5 5 6 m 8 mux 


Hope Ruby »2:rsx <p Joxursnzs. 

Can be had ins 

Alt initials (Old. 

Fela aioln = 

item, 
Send sie of 

Aa te tnd fot 


ACE TYPE V 520% 


Armstrong Regenerative Receiver 


Potet Nie 10 


MAKE MONEY 
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How to Install Speed Reduction 
Gearing for Small Motors 


By Joe V. Romig 


JS USING clectric power to drive small 
machines, the need for an elaborate 
‘speed-reducing system of belts and pulleys 
ean often be avoided by utilising one of the 
gear drives illustrated. These gear reduc- 
tions are easily installed, and are neat and 
satisfactory, especially where space is at a 
premium. 

Washing machines, grindstones, and the 
Mie are run at low speed and can be belted 
direct to a speed-reducing unit, provided 
‘that it is designed to give the correct num- 
ber of revolutions. For very slow speeds 
tthe worm and worm wheel are used. ‘The 
shaft ratio being known, a suitable worm 


wou 
con 
a 


owe to ou 
ne 


‘These types of reduction yn 
Pin, and internal 


and wheel can be bought from a gear manu 
facturer, ‘The worma and thelr mating 
‘worm wheels can be bought in single, 
doubl 


‘Worm gearing should run in an oll bath, 
and the casing, therefore, should be 

ays of neeo 

plishing simple pattern 

4 have the housing cast at a loeal foun- 


’A universal coupling is necessary and 
every care should be taken to aline both 

curately. ‘The power take-off 
‘ould be of the double flanged type, 
road and strong, and of ruch a design that 
Ht overhangs the bearing, as shown. 

For intermediate or medium speeds 
{Internal gear and rawhide pinion are use 
for half motor speeds, a spur pinion and 
‘gear will nerve. In both cases a bracket 
With double bearings is used to support the 
power take-off shaft, ‘The bracket should 
be fantened securely to a cast iron bese and 
doweled to prevent it from twisting out of 
alinement with the motor shalt. 

Tn case a spur gear reduction is used, itis 
advisable to use a rawhide oF fabric pinion 
nthe motor shaft to give quiet and noie- 
jas Fanning 


Emergency Developing Trays 


r DEVELOPING trays for cither photo- 
‘rraphic or blueprint work ean be made 
in an emergency from shallow wooden oF 
even cardboard boxes. One method is to 
oat the box inside and out with hot par- 
affin wax; the other is to use black asphal- 
tum varnish, The asphaltum makes a good 
ooking as well as serviceable tray. 

"A cigar box can be tsed for a small tray 
by driving a few extra brads into 


ing 
ita thin coat of asphaltum and alcohol or 
asphaltum and turpentine and then pour- 
ing the thick asphaltum in and running it 

round until the interior faas been thor- 
‘oughly soaked.—Cona HaMizton. 


‘Your radio set works best on near and far sta- 
los, only when your batteries are delivering 
sample carrent. 

Storage batteries, tuned up with Tungar, give 
the fine results which the owner of « high class 
radio set is Justified in expecting from his in- 
Strument. 


‘move the battery, or buy a new oe. 
th to a lamp socket ot a convenience 
‘eave tty any 


time, day oF night. 
‘Tungar is certain, clean and quiet. Ther 
no moving parts to get out of order orto 
Boise, Ita cost of operation is low. 

For years motor car owners have used Tus 
far lor charging their automobile betterion, 


(Senn em at Home, with 


{BATTERY CHARGER 
TERY CUARGER] 


A_ GENERAL ELECTRIC PRODUCT 


IT RECHARGES 
7 | We BarTERy 
Ge 
NIGHT? 


Tonsar Battry Charter, Oper 
Eatin Anermatne Corton 


(Prices east ofthe Rockies) 
2. Ampere Ovthtn. Complete 


3 Ampere Compite$28,00 
‘Special attachment for ch 
Bese Srorcie 
Iatery$3.00 

‘Seeciat attachment for chardnd 
Berra eee 
Biteyaa3 

Doth attachments Mt ithor 
Tanar 


a Newspaper Artist! 


alee tas, 


So Ue 


The Only 
3 Horse Power 
Light Twin 
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Repairing the Cracked Top of a | 
Hollow Tool Handle | 


USUALLY the fist thing to break in a 
hhollow-handied toolset is the wooden 
screw top, and without the handle the tool 
‘Boflittle use. Such a break can be repaired, 
| however, in such a way that the top will 
actualy be stronger than when new. 

‘Cuta wide, shallow 
groove” arotind the | 
top at its. greatest | 
diameter, apply glue 
to the edges of ‘the 
break or cracks, and 
bind the top together 
with a smooth, even 
layer “of copper or 
brass wire of about 
No. 20 gage. Cut a 
small groove in the 
crack, 1a it were, 30 
that the starting end of the wire can be 
| nipped in the crack without holding the 
| parts away from each other. Finish off the 

winding by passing the end of the wire 
‘wice around the turn that is next to the 
last and palling it tight, 


To Solder an Outdoor Aerial in 
Windy Weather 


WEEN outside wires, such a8 a radio 
‘aerial, are to be soldered in windy 
‘weather, it is impracticable to use an al- 
cohol toreh, and often not convenient to 
use a regular or electric soldering iron. In 
this event s cardboard box 8 by 10 in, 
square will serye as a screen to protect the 
flame of the aleohol torch, and allow it to 


oimecrion 


~ sur, | Orn, 
Ee 


be used almost as efficiently as indoors. One 
| side of the box is open and two sides are 
| slit, as at A and B.A hole is eut for the 
torch at C. 
| “It the wire runs in a vertical direction, 
the slita are cut as in Fig. 1, and if ft runs 
approximately horizontal, they are made 
asin Fig-2 


Rest for Soldering Iron 


PROVIDE 

‘a convenient 
place for my hot 
soldering “iron” 
when T have put 
it down for a 
moment, T use the 
stand illustrated. This is merely a piece 
of metal with a V cut in it screwed to the 
end of a wooden baseboard.—C. F. 


Waew cutting and fitting new windshield | 
glass, a smooth edge is obtained by fin- 

[hing the cut edge with an old or broken 
piece of emery wheel. 


CAN YOU 


think of» simple, practical idea 
hati df one "tbe many tee 
geesrrereentl | 


ADVERTISED. 
For SALE FREE 
In INVENTION And 
‘MANUFACTURING 

‘SUPPLEMENT. 
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A Better Radio Battery at 
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yt 
eating 
i 


‘ir rom ie 
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A Hydrometer Surinae 
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Adding a Radio Frequency Unit 
ined from page 0) 


A is connected with the top end of the 
r winding of Vs and with the G ter- 
‘minal of tube socket 1. 

‘Now connect one rotor lead of Vs with 
the switch arm of switch B, one lead of the 
‘Va rotor winding with the switch arm of 
‘switch C, and one lead of the rotor winding 
of Vs with the switch arm of D. 

‘Connect the other rotor lead of Vs with 
post J. ‘The remaining rotor leads of Vs 
ana Vs are Joined and then connected with 

‘Next connect the terminal of Cs that is 
nearest to tube socket 1 with the P ter~ 
minal of that socket and run another wire 
from the same terminal of the condenser to 
the top end of the stator winding of V+. 
Make the same connections between sim- 
ilar terminals of C+ and variometer Vs by 
connecting one terminal of Cr with the P 
terminal of socket 2 and the top end of the 
stator winding of Ve. The remaining ter- 
minal of Cr is connected with the G ter- 
‘minal of tube wocket 2 and the remaining 
‘terminal of C+ with the G terminal of tube 
socket 3, 


The Shields Are Grounded 


The P terminal of socket 2 is then con- 
nected with Band the wiring completed by 
connecting the metal shields together and 
with post J. 

If the unit is to be connected with a 
double circuit set, no changes in the wiring 
of the set are required. Make sure, how- 
ever, that the primary eircult is not con 
nected in any way with the other circuits of 
the sot, If the set you are using is of the 
single circuit type, the grid leak, instead of 
being connected "across. the ‘condenser, 
‘should be connected so that one terminal 
connects with the G terminal of the de- 
tector tube socket and the other connects 
with the positive A battery lend, Instead 
of a direct connection between the ground 
fand the filament circuit, a .001 mfd. con 
denser should be connected between the 
round and the filament cireuit. 

Since the negative end of the B battery 
ia already connected with the A battery 

|,no connection with the negative of the 
B'bateuy bs oquied from Oo sadio re: 
‘queney unit, 

When the radio frequency unit is to be 
used, it can be placed either beneath or on 
top of your standard set and the connec- 
tions to aerial and ground post of the set 
made as explained in. the beginning of the 
article. If the use of the radio frequency 
unit is not desired, disconnect the connec- 
tions from the aerial and ground posts of 
thestandard receiver and connect the aerial 
sand ground to the standard receiver instead. 


Brings in Distant Stations 


After a few evenings’ experimenting with 
the set you will have no difficulty in tuning 
{In stations 1000 miles distant, loud enough 
40 that with the use of the two stages of 
audio frequency amplification of your set, 
‘you will be able to hear the stations on 
loudspeaker 

‘tuning of the set is comparatively 
simple. The only really critical adjust- 


‘ments are those of the aerial circuit and the 
Potentiometer. It is best to experiment first 
‘on the local stations. Once the approxi- 
mate adjustments for local stations are 


fi tmciency er btuisene may be patented ii invelves Invention 


If You Tiave Any New Ideas 


"oi for iidrsaatl 
Write Today For Blank Form “Record 
of Invention" 


“No Charge for Above Information 


U. S. Government 
Needs Men! 


glu of the count 
{he Puliopinge Write to-day fo 


enh serv 
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Shieh felis 


“= RECORD 


128 


‘Home Workshop Department of Popular Science Monthly 


HIGH SCHOOL 
COURSE IN 
TWo YEARS 


YOU ARE BADLY if you 1k 
MANDICA! training. 
‘You cannot attain business oF socal 
prominence.” You are barred from 
4 successful business career, from 
the leading professions, from well- 
paid civil service jobs from teaching 
{nd college entrance. In fact, em 
Bloyers of practically all worth-while 
ins 


‘which has been prepared by some of 
America’s leading professors, will 


broaden your mind, and make you 
Keen, alert and capable. Tt is com- 
Blete, simplified and up-todate. It 
‘covers all subjects given in a resident 
‘school and meets ail requirements of 
4 High School training. From the 
first lesoon to the last you are care- 
fully examined and couched. 


USE SPARE TIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
‘one-fifth of your wasted hours for 
study and you can remove your 
resent handicap within fwo years. 
‘You will enjoy the lessons and the 
Knowledge you will gain wil well 
repay the time spent in study. ¢ 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 


Unique Lead-Pencil Holder 
Prevents Waste Motions 
ASY. one who tonstantly uses a lead 


‘pencil at a desk or drafting table can 
save much time by keeping it in a holder 


made as indicated by boring a slanting hole | 


in's block of wood. The hole should be 
large enough so that the pencil fits easily 
and loosely into it and at an angle identical 


| 


with that in which the pencil is used for 
writing. 

T have found that this is a timesaving 
“kink” beeause it enables me to pick up the 
pencil and write immediately. ‘The method 
‘used by most people who write is to lay the 
lead peneil down on the table so that it must 
be picked up and moved around until the 
fingers get it into the usual writing position. 

‘With this holder the pencil is always 
{in the correct position and useless motions 
are eliminated.—W. F. ScuArHonst, M. 
Newark, N. J. 


Roomy Under-Bed Storage Box 
Costs Little to Make 


JN CROWDED quarters it is pomible to 
‘make use of the waste space under the 
bed for storage purposes, provided a light, 
roomy and dustproof box is built to slip 
underneath. Such a storage box can be 
constructed quickly and cheaply by the 
method illustrated. 

‘Obtain four pieces of 34- or 14-in. wood 
to form the sides of whatever size box you 


together at the corners to 17;-in. square 
pieces, as shown. Three wooden strips are 
fastened to the bottom of the frame, one in 
the center and one at each end, and'a wall- 
board bottom is tacked in place. 

‘An ordinary shadc is used for the cover, 
the roller being fastened to a wooden strip at. 
the rear of the box. Chair casters or, if pre- 
ferred, cheap, rubber-tired bassinet ‘wheels 
are provided to that the box will roll easily, 
no matter how heavy the contents.—C. M 


U.S. 4 PATENTS 


IB 'SENDFOR 


=THIS FO) 


DONT LOSE YOUR RIGHTS 


‘TO PATENT PROTECTION 


@ seth, or model und 


RICHARD B. OWEN 
Patent Lavy: 
HOgon Building, W 
EFAS Weck 


Now Yor 


WATSON E. COLEMAN, Patent Lawyer 
624 F Street N.W., Washington, D.C. 
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Neat Screw Heads Reveal the 
Skilful Mechanic 


MATEUR mechanics too often over- 
Took one simple but important matter 
—the appearance of the heads of screws. 
It is not always easy to get all screws in 
without marring them, especially if they 
are driven hard, and this applies as well to 
machine as to ‘wood screws, und to nuts 
and bolt heads. One good plan, when 
it is necessary to remove and replace 
screws frequently during construction, 
is to use an entirely new set of screws for 
the final assembly. 

Incidentally, too little importance usually 
is attached to the screwdriver. It is an 
important tool. The mechanic who has 
any regard for his 
‘work or for his tools emery, 

P| will always use a _“omm 

screwdriver that fits 

well in the screw slot, 
without taper. ‘There 
is nothing so hard 
‘on screws as a driver 
with a taper-ended 
blade, Furthermore, 
such a tool will not 
transmit maximum 
power to a screw in 
& hard drive, for it 
will slip out. A driver 
{that fits properly will 
break a screw head 
before it slips, if it is 
big enough for the job. 

Polished screw 
hends add much to 
‘appearances, and or- 
dinary iron screws ean 
‘be made to look 
most like nickel-plat- 
‘ed ones if a little pol- 
ishing is done, A lathe, though convenient 
for polishing, is by no means necessary. 
‘Just as good a job can be done by putting 


ing the stock in the vise, and turning the 
Grill while polishing the screw head with 
fine emery cloth. Short rods can be 
polished in the same way, 

‘The ends of nuts also can be polished in 
the drillstock, but the faces ure best finished 
by working them on emery cloth laid on 
perfectly flat aurface. Better yet, glue the 
cloth to a piece of wood. When the abra- 
sive becomes worn, make another and keep 
the old one for finer work. 

Oval-headed screws often add much to 
the appearance of a piece of work and ia 
many enses they are not readily obtained. 
‘A flat head ean be made into an oval head 
by the simple process of using a fine file on 
the head as it rotates in the lathe or drill- 
stock, and finishing with emery cloth. 

Another way to obtain a good effect is to 
bevel the head of a filister-headed screw, 
using the same process, but working care 
Pf fully in order to got a clean, sharp bevel. 

If the screw head is painted or enameled 
red or black—all except the bevel, which is 
left bright 


‘Tuene is one man who ie very eareful to 
take out all the tubes in his radio set before 
the changes connections. He is the one 
‘who has burned out one or more bulbs by 
accidentally connecting his B battery 
Voltage across the filaments of his tubes. 
It is good practice to test across the fila 
ment terminals of a socket before inserting 
ie tubes, either with a voltmeter or a test 


mp consisting of a flashlight lamp, 
socket, and two flexible leads. 


the screw in the chuck of a drillstock, plac- | 


a 

ATENTS marries 
COPYRIGHTS 

SPECIAL OFFER FREE OPINION AS TO 
PATENTABLE NATURE 

Before disclosing an invention, the 

inventor should write for our blank 

form ‘Record of Invention.” This| 

should be signed and witnessed and 

if returned to us together with model 

or sketch and description of the in- 


vention, we will give our opinion as 
to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 
‘Our Musteated Guide BOOK 


HOWTO OBTAIN A PATENT: 


Full instructions regarding U. S, Patents. 
Our Methods, Terms, and 100 Mechani 
‘Movements illustrated and described, 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade 
Mark Protection and gives information re 

ding Trade Marks and unfair competi- 
tion in trade. 
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shortest-time and lowest cost 
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DON’T MISS THIS CLUE 


“The Radio 
Detective” 


Arthur B. Reeve’s thrillingnew 
story of CRAIG KENNEDY, 
Famous Scientific Detective, 
Begins in the October 
BOYS’ LIFE 
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200 Fifth Ave., N. Y. 


By subscription $2 « year 
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Convenient Sewing Screen Costs 


Little for Materials 


“THE seving screen illustrated, which 
‘was designed by the United States 
Department of Agriculture, takes up little 
room, is light in weight, ‘can be carried 
and is inexpensive to 

‘consists of two panels 184 
in, wide and 28 in. high, hinged together. 
‘The panels are simply frames of 1 by 2 in. 
wooden strips covered with burlap, A 


The onan Ai tnd?Cguipmcnt 
small wooden drop shelf with bracket sup- 


porta the only other woodwork necemary. 


‘The scree 
materials to 


Shop Door Used for Display 


SHOP door can sometimes be used 
‘effectively for special evening window 

‘This is accomplished by hingeing a 
shelf to the back of the door, as shown, and 


n ean be equipped with sewing 
suit the noeds of the user. 


‘supporting it with a swinging bracket. 
pert ghee owned setae cal” 
Sirectly above or on swinging arm.—M. C. 
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Positive Clutch Simply Made for 
‘Small Machines and Models 
By Howard Greene 


JN EXPERIMENTAL mechanics and 
‘model work it often is desirable to use a 
positive clutch for throwing the driving 
power on or off. The easily built device 
IMlustrated answers this purpose well. 
‘While the clutch can be applied in a 
variety of ways, one example will make the 
principle clear, so that the experimenter 
fan adapt it to hia own work. Assume that 
the driven shaft of the mackine has s pro- 
jecting end upon which a pulley (or gear) is 
‘mounted. ‘The first step is to remove the 
keey, pin, or setscrow and make the bore 
sufficiently large so that the pulley will run 
freely on the shaft, It is kept in place by @ 
pinned or setacrewed collar. 
‘A steel pin or @ machine screw with a 
plain shank ia inserted in the pulley, as 
shown. Jf mma 


sertion. 

Drill the shaft, 
beyond the col 
lar, for a tightly 
fitting steel pin 
that will project 
‘on both sides, 
‘but do not yet drive the pin. Over the end 
of the shaft fit a piece of heavy tubing that 
will slide easily, but. without much shake. 
Slot the tube ‘at diametrically opposite 
points, ao that when the tube is in place on 
the shaft and the pin is driven in, the tube 


will slide lengthwise, but will be prevented 
by the pin from rotating in relation to the 
shaft, For very light work, a single pin and 
| a-ingle nlot will suffice. 
| “Leave part of the tube projecting beyond 
the shaft, and plug the end, after inserting 
a light coiled spring in the space between 
tho pl and the en of the shaft. On the 
| opposite end of the tube, pin a coliar with a 
projecting arm. If the tube is heavy and 
the work light, a pin serewed into the tube 
willanswer, This is to engagethepulley pin. 

If the pulley is driven by a belt, it rotates 
‘on the shaft idly, but a push on the end of 
the sliding tube moves the arm to a point 
where it is picked up by the pin on the 
pulley, and the shaft is then driven. When 
Pressute on the tube is released, the spring 
utomatically throws out the cluteh. 

If something more complete in the way | 
of control is required, a lever can be made 
fas shown. ‘The end of the tube is brought 
toa rounded point so that it will turn freely. 
against the lever, which should be relatively 
broad, A regular collar and fork may also | 
be used, but will not work better. | 


Tin Buckets for the Shop 


HERE always seems to be a shortage 
‘of buekets around the home garage. 
Buckets are used 
for holding drained, 
oil, for washing 
parts, for holding. 


bolts’ and screws, 
| | and the like. 
supply of buckets, 
| | however, ‘can be 

made up readily 
from empty square 
oileans by cutting 
off the tops and fit- 
ting wooden han- 


P| dies as shown at 
| Fight. —J. E. 
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Seventy-six Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patentin 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many yearsis at your disposal. 
Ifyou have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 
PATENTS 


A full and complete booklet on Patents, Designs, Trade- 
‘Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 
terms, etc, 

All communications strictly confidential 
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Patent Office, descriptions of the latest patented inven- 
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MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 
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{801-D, Tower Building, Chicago, Ill. 
(602 Hobart Bidg., San Francisco, Cal 
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ete. Send model or sketch and description of your invention and we 
JALAL LS will give our opinion as to. its 
patentable nature. 


‘RANDOLPH & CO. 
| 130 F St, N. W., Washington, D. C. 


ony... STATE. 
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buy. 


New York 


TELESCOPE is a neverending 

source of interest at your home, 
country-club, mountains, or seashore. 
American-made; as fine as money can 
See one at your dealer's, 
let on request. 


Bausch & Lomb 
TELESCOPE 


Book- 


Every sportrman shold hase «pair 
Bact Too Bintan de 


<9 Bausch & Lomb Optical Co. 


Rochester, N. Y. 
Washington Chicago Sam Franciece London 


Stromberg-Carlson 
Radio Head Sets 


ge wound layer at time, with neue 
rapped 


Other features of the Strombers Carbon 
tea nate 

‘The receivers are balanced at Yume 
Uoth'cus pet ie mesg 

The car caps cover the eare—exctnling 
Guts nies, 

The addustment rod telescopes and there 
fe docs not sate te he has 


CLASS PIN 
FREE CATALOG En Satctatinaetas? 


Ss 


B A HOTEL 
EXECUTIVE 


Earn $2,500 to $12,000 a Year 
TARTS at Almost 
Double Present Salary 

(One student (name om re- 

Quest) writers "1 have 

Botten the ponition ae Stew: 


Wefec hate wil ee 


Let Us Train You 
Soe ee 


| Attractive Built-In Bench Made 
for a Window Corner 


By M, Langedorf 


BUILTIN benches made by the home 
worker often add to the beauty and 
individuality of a home. They fit especially 
well in a window corner, such as the one 
illustrated, or on a porch. 

‘The interior bench shown was built in a 
corner of a small alcove to form a maga 


Se 


zine nook and to give added seating room, 
‘A simple cut-out scroll is added to break 
the plain lines, while an inexpensive stock 
molding above and baseboard below finish 


we built-in porch bench that supe 


‘An 


the top and bottom, ‘The seats and backs 
slant to make them more comfortable, 
‘The boards were cut at the mill the exact 
size needed, and therefore it was compara 
tively easy to put the bench together. 
‘Two open sides of the bungalow porch 
‘also were beautified by builtin benches, 
fitted between the columns and the house, 


Perforating Blank Forms 


SHEET of wire window screen and a 
Kail or needie ar all that are neces 
to perforate paper or cardboard forms. 

‘Ths forma are laid on the screen and, if 

paper, a needle is drawn along n straight 

fige at the desired place. For heavier 
tards a sharp knife ie used. ‘The angle at 

‘which the cutting instrument is held and 

the mesh of the sereen determine the fine 

nese or coarseness of the perforation. 

‘This expedient was found to. work well 
in perforating the return blanks of a large 
umber of shop forms when the regular 
perforator was not available, —H. EB. 


‘Denes aman trill for vines 
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60%of Market Price 
Hundredssf Diamonds 


‘Bieninatee 
Vitratiose 
Easily Attached 
No Salderine 
Bese ot Ail foe 
RADIO“ OUTFITS. 


4s (illustrated) especially 
sdapled for bus wire 


East Ave, and 8th St 


S 
di 


Lone Inland City, BY. 


(Continued from pase 134) 
A.xrrcitex can some- 
times be made more 
attractive, and at the 
same time easier to 
keep clean, by using 
| linoleum in place of or to cover the ordinary 
wooden baseboard. If the baseboard is old 
and badly scratched and worn, this isan im- 
Provement well worth the cost. 

‘The quarter round molding that is almost 
invariably used as a finish between the 


wooden baseboard and the floor, is removed, 
as well as the molding along the top edge of 
the baseboard, The nails are carefully 
taken out through the back or cut off, not 
driven through the face of the molding. 
Strips of linoleum are then cut a trifle wider 
than the baseboard and tacked or cemented 
{in place. ‘The upper edge is turned over the 
top of the baseboard and the molding re- 
placed. The lower edge is similarly con- 
sealed by naling the quarter round molding 
{into the corner. 


Parrixc floors is 
usually considered a 
disagreeable type of 
manual labor because 
of the backaches that 
almost invariably result when one attempts 
to do the painting while standing up, or the 
fore knees eaused when one docs it whil 
kneeling. ‘The writer has tried both met 
‘ods and does not like either. Recently, 
while painting the porch floor, he asked 
himself, “Why not sit down?” 

‘A simple stool was made, as illustrated, 
out of a 1-in. board, about 8 in. square, a 


‘The one legged stoat 


2by 4, 1 ft. long, and some cloth. The cloth 
was wrapped around the lower end of the 
2 by 4 to protect the floor from scratches. 

‘A one-legged is preferable to a three- 
legged stool, because it permits considerable 
movement and enables one to cover a large 
area of floor before making a move. The 
‘weight mainly rests upon the stool and the 
legs are used only for maintaining the 
‘balance and shifting around from place to 
Place —N. G. Near. 


A pipe-smoker’s 
challenge to 
other smokers 


Is there a smoker in the 
audience who can 
answer this one 


Nearly every smoker is particular about 
the kind of tobacco that goes into his pipe. 
While he may smoke a pipeful from a 
fr pouch for the sake of companion 
| ship, for day-in and day-out smoking he 
refers his own brand. 

And yet if you ask the average smoker 
what it is he likes about his tobacco, he 
may have difficulty in answering you, 


Mr. Joe Rivers, whose letter follows, ie 
1 confirmed Edgeworth smoker. In ate 
tempting to describe what he likes about 
Edgeworth, he coins the word. “tasty- 
smelifulness.”" But as this does not en- 
tirely satisfy him, he pute the question 
up to other Edgeworth smokers, 


‘Larus & Brother Company, Richmond, Va, 


pee nd pipe 
smokers fas 


ema dict to ever th, 
‘mouth and most H 


Probably there are any number of rea- 
sons why men smoke Edgeworth. One 
friend actually admitted he smoked it be- 

‘cause his wife liked the 
shape of the Edgeworth, 
lass jara to fit on her 
pantry shelf. 

However, the one 
outstanding feature of 
igeworth, as seen by 
nost smokers, is ite 
uniformity. Year 
after year smok- 
fers can be sure of 
getting the same 
high-grade quale 
ity of tobacco, 

If you have 
not tried Edge 
worth, send your 
name’ and ad- 
dress to Larus & 
Brother Com- 
pany, 59 South 21st Street, Richmond, Va, 
They’ will be glad to mail to you som 
free samples, generous helpings of both 
Edgeworth Plug Slice and Ready-Rubbed. 

If you will also include the name and 
address of your regular tobacco dealer, 
your courtesy will be appreciated. 


To Retail Tobocco Merchants: It your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
| dozen carton of any size of Edgeworth 
Plug stice or Ready-Rubbed for the same 


[Place —N-G- Newz price you would pay the jobber. 
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The many men who wear Florsheim Shoes 

select them for what they are, not for what 

they cost. Made for those who want 

standard of quality at a reasonable price. 
Most Siler $10 


Booka “Sto ofthe Tin” x repent 


Tue FlorsHeim SHor Company 
‘CHicaco 


ONE CHARGER 
for Every Radio Battery 
—And,in fact, the only one 


which youneed. Keepsstrong 
clear signals in your set by 


keeping the 
capacity. 

‘The Valley Type ABC Bactery 
‘Charger ia made forall storage bot- 
teriee—2vole penut tube beers, 
‘Gvole A Batries and 1 to 4 B Boe 
terion, Bakelite panel, gas top—be- 
Tongs to «radio Tesiving st. 

Frankly, production{s lined, Lae 
buyers are going 10 be disapponed. 
‘Allee were Inst yonr, Ask 10 ae the 
Valley Type ABC Charger =t == 
0d radio shop. 


VALLEY ELECTRIC CO. 
3197 S. Kingshighway St.Louis, Mo. 


Valigy Battery Charger 


batteries to full 


Projects a better, clearer, more direct fight 
czactly whee, you need it” No glare 
fyestraig—and perfect lighting 
prot agen Rog 

tory. Sol ality product throwgh- 
Out. Clarnpisfet-Bed—can'tseratch. 5 yr. 
fuarantes. Complete with § ft. cord and 2. 
His ented he. 3 
‘Tatesert Dan ihe trfonend onthe ame. 
Sota'by live deniers everywhere 

your dae amet spot vom ener rect, 


FARBER 


Ss. 
MEAL Pith Sr 


Fema Same 


Small Radio Condensers Made 
from Enameled Wire 


JW TEnothing more than two enameled 
wires, a fixed condenser for radio 
receiving of practically any ordinarily re- 
‘quired capacity ean be made within two or 
‘three minutes’ time. ‘The wire can be any 
gage from 14 to 24. 
‘Two short lengths are 
twisted together and 


found quickly by trial. 
‘The enameled. in- 
sulation has high 
diclectricstrengthand ae 
consequently & con- ‘wine 
Slenser of high capac- Acheap condenser 
ity is formed by twist 
{ng the wires in this way. Two lengths 6 in. 
Tong are sufficient for making a fixed con- 
denser that is generally useful in the average 
‘experimental radio set. 


Cutting Of Machine Screws 


THE amateur machinist i. constantly 
ccatting off small machine screws to 
suit the work in hand, Time ean be saved 
in doing this if a small clamp, made as 
shown, fa used. 1s simply a piece of, cold 

rolled stee 


sarees wouts, Ay, Aled, tapped, 


t 


and split with a 
hacksaw, 

"To use this fix- 
ture, put the 
werew to bo cut 
into the proper 
hole and place 
the clamp be- 
tween tho jaws of 
the vise, The 
screw then can be cut with « hacksaw or 
file and the end chamfered ready for use, 
‘The clamp also can be used as a gage for 
cutting a number of xerews to the mame 
Jength.—H. G. 


Model Airplane Propel 


N MAKING toy airplanes, 
hydrosleds, und similar the 
home worker is often puzzled as to the best 
strong, good-looking pro- 

ly these are carved out of 


ir driven 


tive tomakethem 
laminated. 
If possible, use 


alternate 
‘of whitewood or 
pine and walnut 
or mahogany. 
For a propeller 
A in. thick, use 
five plies; in any 
ease, use an odd 
number so 


Sompittee! ccoay tts 
Probuiee 


Cut and plane 
‘the pieces alike, driti them in the center, 
and then spread them apart fan shape, as, 
shown. Spring each piece out sufficiently 
to run hot glue between them and clamp 
them together until the glue hardens, 
Carving the propeller then becomes 
simple matter —E. C. J. 
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ee 


Continued from page 48) 


In eatly times, even in the days of the 
ieatness of Egypt and of Rome, there was 
no steam power. All power came from 
slaves. ‘The bulk of the Pyramids and the 
ireat stones of the Coliseum were raised 
by the muscles of men. Oxen and horses 
helped a litle, Dut not much, Tt remained 
for the men of the last 300 years to save 
their own labor and do all this work with 
coal. 

Tt began a little earlier than that, with a 
‘monk who went off to lek blackbersies one 
day in the summer of the year 657. Near 
the monastery of Glastonbury, in England, 
‘where thisblackberrying monk happened to 
live, there was an old und long abandoned 
stone quarry. Many" blackberry vines 
grow there and that was where the monk 
Went Tn the course of his day's adven- 
tures he chanced across piece of curious 
black stone whieh he took with him to the 
Imonastery to show it to the pri. 

Now the prior had no’ desire to. be 
bothered with strange stones picked up by 
foolish monks in blackberry patches. He 
threw the blac stone impatiently into the 

‘Then came the astonishment. ‘The stone 
caught fire and burned. ‘The prior, to do 
him justice, could gee a fact when it was 
simple enough. He quietly bought. the 
quarry, and the “black stones” replaced 
Wood as the monastery fuel. The secret 
was kept, they aay, for over a hundred 
years. Only this one house in all the world 
Was heated by coal. 


Coal Becomes a Common Fuel 


But in the end, of course, the secret 
leaked out. Coal began to be used for fuel 
all over England, One by one, beds of it 
Were discovered elsewhere in the world, and 
ir became «common fuel among the well o 
Every one is familinr with the rest of the 
btory. ‘The power of steam had been known 
10 many ancient scientists. An Egyptian 


tem 


when a fire was built on the altar so 


Hero, the great experimenter of Alexan- 
ria, had built a kind of revolving engine 
propelled by escaping jets of steam. 

But all this had been forgotten, Steam 
was rediscovered by Jumes Watt and his 


kettle. It was applied in Cornwall to 
ive the pumping engines that lifted 
tar out of the tin mines. Step by step, 
ye use of the new power was extended and 
improved, multiplying by scores and then 
xy hundreds of times the work that ean be 
jone by a single man, 
| With the perfection of this use of steam 
arrive at present times—at the Age of 
foal and Iron that was promised when 
found his first gold bead in the 
reams; that came nearer with the dis- 
rovery of copper tools; that reached its 
test turning point when the monk of 
lastonbury brought home the first lump 


Later developments of the use of power, 
as the gasoline engine and electricity, 
jo not belong in this story. ‘They are, of 
bourse, part of the evolution of the wld 
man’s growing control of it. But they 
were inevitable once man had made the 
peat discovery of metals and the still 
Freater discovery that he could seeure from 
(Turn to page 142) 
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‘Sathe carton ac ballast 


2%. Safe—No danger of shock or fire, Tested and 


8 Besutiful—Mahoeany and Gold Pla, 

8. Unqualifedly Guaranteed. 

1, Popularly Priced Ret S0camplece 
(ipo Chats) No extras wrtuy, Said by 
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‘BROADCASTING LIST. Send to- 
oe Pree List Sf Broagenst 
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7% AutomaticElectrical DevicesCo, 131 West Third St./Cincinnati,O. 
Largest Manufacturers of Vibrating Rectifiers in the World => 
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Conquests of Metal and Coal 
d from page 141) 


coal or elsewhere vast resources of me, 
chanical power so that he himself would 
not have to work so hard, 

‘We come back, then, to the though| 
with which I began this chapter, Mi 
terials and power ron (which is our 
necessary material), and coal, are th 
things that make possible the present lif 
of the world, They multiply the power 
man, One man, on the average, ean pro, 
duce more food or distribute more ied 


than one man could ever do in the previ 
history of the world. And so there is m 
food. " More people ean live in the world 
and ean live, on the whole, more happily 
Material civilization, to us who have coms 
40 recently from a war, may not seem ar 
unmixed blessing. But when one atrier 
a balance between the bad things it has 
done to us and the good things, the result 
I think, is good. "The world is hot perfect 
but itis better off than it ever was before, 


Exolution Leads Us Onward 


Bek orhctin a Envy sd eo 
It the world on the whole ix not now 
Rr eerie 
still better? The evolutionist’s answer is 
ee 
Te rats wl por 
that are still untapped—water power, 
A sppcracey pesiguee rome Sees pero oe 
E etrlgh aby sitter | 
br rye Paar 2 that wait to be discovered—new metals o1 
alloys, cheaper and better building ma- 
sete pratenace omens 
Sema reeermaeia mn nd 
‘the savage who found the first copper in the 
ashes of his fire dreamed how far that find 
ee eee 
eee 
eae ere, ak sok 
Se eee ae, 
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MAGNAVOX 
Products 


'VERY condition in the 

art of radio reproduc~ 
tion is most successfullymet 
by Magnavox apparatus, 


Reproducers 

R2 with 18 inch horn 
$60.00 

R3 with 14 inch horn 
$35.00 


MI with 14 inch horn; for 
dry battery sets . $35.00 


Combination Sets 

ALR consists of Magnavox 
Reproducer with 14 inch 
horn and Istage Am 
plifier . 


ALR same with 2-stage 
Amplifier. . . $85.00 


Power Amplifiers 
Al-One-stage . . 27.50 
AC2-C-Two-stage 55.00 
AC-3-C-Three-stage 75.00 

Radio users will be sent 


new 32-page Magnavox Rav 
dio Catalogue on request. 


Current Events by Magnavox Radio 


oes an education comes to stand for growth, the schoolroom is no longer 
the student’s world, but the world is the student’s schoolroom—and we are 
all students. 


A Magnavox in the home means a liberal 
education and daily entertainment for old and 


ments of those who own dry 
battery receiving sets, the new Magnavox 


Reproducer M1 (semi-dynamic type) is su- 
preme in its class. Where storage battery sets 
are used, the new Magnavox Combination 
Sets (as illustrated) give the utmost in ap- 
pearance, adaptability and efficiency. 


‘Magnavox Products are for sale by Registered Magnavox Dealers Everywhere 


THE MAGNAVOX COMPANY, Oakland, Calif. 


New York Office, 370 Seventh Avenue 
Perkins Electric Co., Led., Canadian Distributors 


There is a Magnavox for every receiving set 
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No more dirty, heavy coal and wood to lift and carry—no 

more dirty scuttles—no more clouds of ashes and dust to 

breathe and muss up the house—no more cold, unevenly 

heated rooms—no more worry about coal strikes and exor~ Puts inten, hot 
bitant prices. An amazing invention ends all this forever! 


3 Times the Heat of Coal 2 


LREADY over 150,000 house- ever in your stove. It_ is s0 simple a child 
ives have equipped their st it. 'So sturdy it will last life 
Perfect 


with this wonderful new d Abwolutely sal 
aon Oliver Oil-Gas hig ome on guarantevd. 

actually gives 3 times the at . . 
coal, What a difference to have this Special Low Price 
clean, even heat eliminating hours 4 Introductory Offer 


daily ‘drudgery: Don't fee another winter Jopentiog ca 
Moloatetle notes by Mooply wari sal mapply. (ormromant’ seas 


Tittle valve tistics’ show that there hae been = trike 


95% Air—5% Oil 


year for 10. years. 
F Spending hours each day 
leaning and regulating a 
or running d irs all day 
regulate. and replenish the furnace fire. 


Don't risk your family’s health with un- 
ceut in half. Your curtains, n iain coal or wood heat. You 
jes will stay bright and clean twice as long. (livers wondectel inven: 


Fits Any Stove 


enter 
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You will be entithad to this se "ee ERO ogy Mo ag tf 

aail the coupon bel ag Feu ell oe Eigen # 
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OLIVER as BURNER 


OLIVER O1L-GAS BURNER CO.. 2087 
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YOU can own the famous 
FADA NEUTRODYNE RADIO SET 


Hundreds of similar enthusiastic letters are 
being received from men who have built Neutro- 
dyne Receiving Sets. 


YOU CAN saat ‘THIS SET i 


tereating things the aie filed with 
‘Not only does the Hazeltine-Neutrodyne Circuit 


EXPERIENCE 


Bertram W. Downs of St Paul, says — 


ale iid. = SEND BOR YOUR COPY-TO-DAY. 
Tok th Sos eves gine the met pto-tte Posed fr mr 


ne a a a nok execly 
Spice eed ate WO Sader aT 
Saree 
maar Fae 


FAD. ANDREA, IN INC. 
1581-K Jerome te. © "NEW YORK CITY 
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BORI — Victor Artist 


q 


DE LUCA —Victor Artist 


‘Mahogany 
Other Styles $25 19 $150 


The forty-three records by Martinelli listed in the Victor 
Record catalog are the authentic interpretations of this 
Sreat tenor. They are Martinelli himself—every record 


carries with it his own personal approval. selections 
includ 

Eugene Onégis \ir di Lenskit eet 

gene Onégin—Atr dl Lens 

U'Uitima Canzon 6195 $2.00 

Ernant—Come rugiada al cespite 

Ieie~"Apet la tu fnestea {77 150 

Witham Telt—O muco asi det pianto 


MARTINELLI-—Victor Artist 


There's a charm to Bori’s every interpretation that is 
most delightful, and it is depicted with absolute fidelity 
on Victor Records. This life-like quality is readily appar- 
ent to the artist herself—to every one upon hearing any 
of her twenty-five records, Among them are: 


. ie Doubletaced 
aviata—Addio del passato 
Don @ ei ean S48. $1.50 


5H 1.80 


Whatever De Luca sings is rendered in a manner that 
is perfection itself, and he finds every selfsame quality 
reflected in his Victor Records. Thirty-one numbers 
have been recorded to date. Here are some of them: 


Doubie-taced 
Barbiere di Siviglia—Largo al Pactotum =} 
Ernani—O de" verd® anal miet \epesabinad 
Wiliams ‘elt Resta em t 
Marriage of Figaro—Se fee ee 
Don Carlos—Per me glunto® it disupremo 1 gory 2.99 
i 


Masked Hall—Ert tu 


The Victor Company originated the modern talking 
machine and was the first to offer the public high class 
music by great artists. Victor Supremacy began. thet 
It has been maintained by the continuing patronage 
of the world's greatest musicians and by the merit of 
Victor Products. 

In buying a talking machine consider that you must 
choose the Victrola or something you hope will do as well 
and remember that the Victrola—the standard by which 
all are judged—costs no more. 

To be sure of Victor Products see the following trade- 
marks under the lid of every instrument and on the label 
of every record. 


42°>Victrola 


Look under the lid and on the labels for these Victor trademarks 


i Talking Machine Company, Camden,N.J. 


